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Introduction 
In the past, few South Dakota agricultural producers have 
made use of the futures market to manage their risk exposure. 
According to a survey, conducted in 1970, only eleven percent of 
South Dakota producers used futures contracts and five percent 
used options to market their grain (Shane). The need for 
producers to become more market-oriented has increased with the 
passage of the 1996 Freedom to Farm Act. The Freedom to Farm Act 
gives producers increased flexibility to adjust production based 
on market incentives. Prices are expected to become more 
volatile due to changing market conditions over the next few 
years. Consequently, the farming business is expected to become 
more competitive, and managing exposure to risk will be critical 
to farm survival. 
Research has shown that a hedge can be effective without the 
futures position being equal to the cash position. The typical 
negative correlation between price and yield creates a 'natural 
hedge' which allows a producer to manage risk exposure without 
hedging one hundred percent of expected production (McKinnon 1967 
and Grant 1989). 
The percentage of expected production that should be hedged, 
known as the hedge ratio, has been debated in the literature. 
Two different approaches have been taken by researchers. With 
the first approach, researchers estimate the optimal hedge ratio 
that results in minimum revenue variance. The second approach 
focuses on maximizing utility which depends on the level of 
expected revenues as well as revenue variance. 
Optimal hedge ratios are computed by taking into 
consideration the variance of yields, futures market prices, and 
local spot prices as well as the correlations among these 
factors. Different simplifying assumptions by different 
researchers have led to alternative approaches for computing 
optimal hedge ratios. 
The objective of this study was to determine optimal hedge 
ratios for corn producers in eastern South Dakota. Optimal hedge 
ratios were determined, under various assumptions, at regional 
and county levels. The findings of this study can be used by 
producers to determine appropriate levels of hedge application 
based on local conditions. Findings will also reveal how large a 
natural hedge is provided to producers through the correlation 
between spot prices and yield. The correlation between the local 
cash price and the futures market price will also influence the 
effectiveness of using a hedge to manage risk. 
Optimal Hedge Ratios 
The methodology for computing optimal hedge ratios in this 
research follows that of Lapan and Moschini (1994). Under this 
approach, the optimal hedges are computed using a general 
framework which allows optimal hedge ratio determination under 
varying conditions. A competitive producer with a constant 
absolute risk aversion (CARA) utility function, facing both 
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production risk and price risk is considered. It is assumed the 
producer faces basis risk (i.e. the future's settlement price is 
correlated with, but not the same as the spot price) . The three 
random variables (futures price, basis, and yield) are assumed to 
be jointly normally distributed. A risk aversion parameter in 
their computations allows for the assumption of varying degrees 
of producer risk aversion. 
The theoretical hedge ratio developed by Lapan and Moschini 
is composed of both a speculative component and a pure hedge 
component. The speculative component reflects the individual's 
estimation of the bias in the futures price. The speculative 
component can increase (decrease) the hedge if a price decrease 
(increase) is expected. Since producer perceptions of market 
bias are not readily available, the pure hedge component is the 
focus of their empirical work. In this study we will empirically 
estimate the pure hedge component of the optimal hedge ratio for 
corn producers in eastern South Dakota. 
Lapan and Moschini's General Framework 
The derivation of Lapan and Moschini's (1994) method is 
quite complex and details are available in their article. In 
this report an overview of their approach is provided, and a 
numerical example is presented. 
The first step is the specification of conditional mean 
equations for the harvest futures price, harvest cash price, and 
yield. The producer's expectations are conditioned with respect 
3 
to information available at the time the hedging decision is 
made. Each of the three equations has an intercept, an 
autoregressive term (the lagged dependent variable), and a term 
containing the futures contract price in the spring. The yield 
equation also contains a trend variable and county dummy 
variables to adjust for differences among the counties within a 
region. 
Where: 
P1,t-g 
P2,t 
Yt 
aij 
Pi,t-1 
Dk,t 
Yt-1 
e1,t 
= the future's settlement price for the 
December contract of year t, 
= the future's price quoted at decision 
time for the December contract of the 
year t, with g indicating the fraction of 
the year from decision time to harvest 
time, 
= the cash price at harvest in year t, 
= the yield in year t, 
= parameters of the conditional means, 
= Pi. t lagged one year ( i = 1, 2) , 
= county dummy variables for county k, 
= Yt lagged one year, and 
=random error terms (i = 1,2,3). 
(1) 
(2) 
(3) 
The second step involves estimation of equations (1)-(3). 
Since, by assumption, the three random error terms are jointly 
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distributed, the equations are estimated using a seemingly 
unrelated regression model. The estimated residual variance-
covariance matrix provides the joint distribution of interest. 
The cross model covariance matrix (V) is defined as: 
v2 
1 P12 v1 v2 P13 V1 V3 
vi 
(4) 
V= P12 V1 V2 P23 V2 V3 
P13 v1 v2 P23 V2 V3 v2 3 
Where Vi denotes the standard deviation of ei, Pij denotes 
the correlation coefficient between ei and ej. The subscripts 
i,j = 1,2,3 refer to the harvest time futures price, harvest time 
cash price, and yield measures respectively. 
Lapan and Moschini's optimal hedge ratio is then: 
(5) 
The first term on the right hand side of the equation is the 
speculative component. It is directly related to the subjective 
bias in the futures market (0}; and inversely related to the risk 
aversion coefficient (R) and the riskiness of the futures price, 
which is captured by 8 11 • Note that yq is a measure of the total 
crop expected, with q denoting the number of acres. The number 
of bushels hedged is denoted by the term f, leaving the ratio to 
represent the proportion of total expected output hedged. 
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Since we assume the futures market is unbiased, the speculative 
component will drop out and we are left with the pure hedge 
component: 
(6) 
Where the parameters are defined as follows: 
!:1 = average harvest futures price, 
P2 = average harvest cash price, 
y = average per acre yield in bushels, 
Cz = coefficient of variation of harvest cash price, 
C3 = coefficient of variation of yield, 
V1 = variance of harvest futures price, 
Vz = variance of harvest cash price, 
V3 = variance of yield, 
P12 = correlation coefficient of futures and cash 
prices, 
P13 = correlation coefficient of futures price and 
yield, and 
P23 = correlation coefficient of cash price and yield. 
With parameter values from the seemingly unrelated 
regressions (1) - (3), the other elements of the optimal hedge 
equation (6) can be computed as follows: 
(7) 
(8) 
(9) 
6 
(10) 
b = R P2 
3 1-'3 y ( 11) 
(12) 
The term R represents the producer's degree of risk 
aversion. As a producer becomes less risk averse R approaches o. 
Since risk aversion varies from one individual to another, it 
cannot be determined on a priori basis. For the optimality of 
(5) the risk aversion parameter has to be constrained depending 
upon the elements of the variance-covariance matrix (4). The 
steps involved in determining the limit for the risk aversion 
parameter are shown in Appendix A. 
When R=O, the optimal hedge given by (6) simplifies to 
(B2+b3 ) , the standard mean-variance hedge. "The mean-variance 
solution implies risk attitudes have no effect on the optimal 
hedge under unbiased prices." (Lapan and Moschini, 1994, p 470). 
This implies that the producer is risk neutral rather than risk 
averse. The hedge also tends to this limit as yield variability 
decreases (c3 and b 3 approach O). The term (~2+b3 ) is comprised 
7 
of the segment of revenue that is linear in the futures price. 
The term ~2 is the coefficient of the regression of cash price on 
futures price; the b 3 term is the coefficient of a suitably 
standardized regression of yield on futures price. 
If production risk is absent (c3 and ~3 are o and D=l); the 
optimal hedge equation (5) reduces to ~2 • This would be the case 
of a storage hedge where only basis risk is present. An increase 
in pure basis risk will tend to increase the optimal hedge ratio 
(Lapan and Moschini, 1994, p 476). 
The terms c 2 and c 3 represent the coefficients of variation 
for local price and yield respectively. The coefficient p 
represents the correlation between the variations in cash price 
and yield which are orthogonal to the variation in the futures 
settlement price. As cash price and yield variation (c2 and c 3 ) 
decrease, the optimal hedge will tend to increase. The remaining 
term D is computed from the parameters c 2 , c 3 and p. An increase 
in pure production risk has an indeterminate impact, but usually 
it reduces the optimal hedge ratio (Lapan and Moschini, 1994, p 
4 76) . 
This approach allows computation of optimal hedges under 
varying circumstances. Specifically, their approach allows the 
computation of hedges assuming no yield risk (the storage hedge), 
the mean-variance hedge, and optimal hedges for varied degrees of 
risk aversion from a single data set. 
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Risk Aversion and Risk Premiums 
An individual's attitude towards risk is influenced by 
several factors, including current wealth, investment diversity, 
and personality traits. To include risk aversion in a 
calculation, a meaningful measure must be derived. A commonly 
used measure is the coefficient of relative risk aversion which 
represents a measure of the elasticity of marginal utility. The 
greater the risk aversion of an individual, the more curved is 
their utility function and therefore, the less utility they 
receive from increased wealth where risk is a factor (Newberry 
and Stiglitz, 1981, p 73). 
To interpret the risk aversion coefficient, the risk premium 
that is associated with the risk aversion coefficient can be 
expressed as a fraction of mean income from an activity. The 
relative risk premium is approximately equal to one-half the 
square of the coefficient of variation of income times the 
coefficient of relative risk aversion (Newberry and Stiglitz, 
1981, p 73). 
Following Newberry and stiglitz (1981), selected values of 
risk aversion parameters will be converted into implied risk 
premiums expressed as a fraction of mean income for different 
counties and regions included in the study. This will help 
producers in identifying the level of risk aversion parameter 
which can, reasonably, represent her/his level of risk aversion. 
Since the coefficient of variation of income varies from area to 
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area, a given value of the risk aversion parameter will result 
different levels of implied risk premiums for different areas. 
Analytical Procedures 
The overall objective of this research is to compute 
optimal hedge ratios for corn producers in eastern South Dakota. 
Factors that determine the hedge ratio include the variances of 
yield, cash price, and futures price as well as the correlations 
among these factors. 
Optimal hedge ratios were computed for each of the eastern 
crop reporting districts of South Dakota (Figure 1) . Optimal 
hedge ratios were also computed at the county level (Appendix B). 
A tradeoff exists between computing the ratios on a county level 
versus a regional level. More observations can be used when 
computing the ratios on a regional level, resulting in more 
degrees of freedom and improved statistical estimates. However, 
when computing at the regional level, some local variability is 
aggregated out. 
The determination of the optimal hedge ratios was based on 
average county yields and weekly data series for futures prices 
and for cash prices. Futures contract closing prices, and cash 
prices for Thursdays were used to represent the week's prices. 
If the market was closed or data was not available, the week was 
represented by the observation for Wednesday. Since cash prices 
were not available for all counties, the cash price for one 
county in each region (Codington county in Northeast S.D., Lake 
10 
Figure 1. Eastern South Dakota counties Included in the Study. 
Marshall 
Day 
i--
1 Grant 
I 0, 
Clark! "-'~· 
Deuel 
j Hamlin J 
Kingsbury I Brookings 
-le 
Lake oody 
·~ , •., cCookj "'"•1, <> I~ l i .ftt 
It • : .,,. 
0 0 i 
Northeast 
East Central 
Southeast 
* Cash price location selected to represent the 
cash prices in the region. 
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county in East Central s.o., and Hutchinson county in Southeast 
S.D.) was selected to represent the respective region. 
Price and Yield Data 
The calculations required a data series of futures prices, 
local cash prices, and yields for each location. The data series 
covered the time period of 1979 to 1995. The futures prices were 
obtained from the Chicago Board of Trade. There are few places 
in South Dakota where a consistent cash price data series can be 
found. As a result, cash prices were obtained from a variety of 
sources. For the Northeastern district of the state, cash prices 
were taken from the Watertown Public Opinion, a Codington county 
newspaper. The cash prices used for the East Central district 
came from the Farmer's Cooperative Elevator in Madison, located 
in Lake county. The cash data series for the Southeast district 
came from the Freeman Courier, a Hutchinson county newspaper. 
Yield data were obtained at the county level since farm 
level data were not available. The average county yields were 
obtained from publications by the South Dakota Agriculture 
statistics Service. 
Hedge Ratio Calculation 
The optimal hedge ratio is dependent on the hedge 
implementation timing. As the growing season progresses, the 
producer is better able to predict the current year's yield. 
Production uncertainty decreases over time. This gives some 
12 
rationale for the optimal hedge position to be adjusted 
continually. However, frequent adjustment may not be practical 
due to contract lumpiness and brokerage costs. Optimal hedges 
were computed assuming three different hedge initiation dates: 
Pre-planting time (the last Thursday in February) , Planting time 
(the third Thursday in May), and Pollination time (the first 
Thursday in July). As the growing season progresses, and 
uncertainty over yield declines, we can normally expect the size 
of the optimal hedge position to increase. 
Ideally, one or more additional explanatory variables could 
be included in the yield equation to adjust for producers' 
changing expectations over the growing season. However, there is 
no crop condition index that reports conditions on a local level. 
The currently available state crop condition index has 
historically shown very little change until late July. 
Accordingly, in this study the yield expectations are not 
revised. However, the new quotes on futures contracts are taken 
into account, which do reflect changing expectations with regard 
to total supply. 
Another important factor affecting the size of the optimal 
position is the effectiveness of the natural hedge, the normally 
negative correlation between the harvest cash price and yield. 
The more effective the natural hedge (i.e. more negative 
correlation), the smaller the optimal hedge position. 
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computation Example 
Following is an example of hedge ratio calculation using 
Codington county corn data assuming last Thursday in February 
hedge initiation time. Assuming no bias in the market, the 
speculative portion of the hedge drops out and we are left with 
the pure hedge component. In this example, the conditional mean 
equation for yield (3) is modified by dropping the county dummy 
variables, and the risk aversion factor is assumed to be 2. The 
parameter subscripts 1, 2, and 3 denote harvest futures price, 
harvest cash price, and yield measures, respectively. 
The estimation of conditional mean equations using 
seemingly unrelated regressions provides the variance-covariance 
matrix, (4) defined as: 
vi 
v = P12 V1 v2 
Pu V1 V2 
[ 
. 1954286 
v = .1667553 
-3.1551242 
P13 V1 V3 
P23 V2 V3 
v; 
. 1667 553 
.1886933 
-4.6489507 
-3.1551242] 
-4.6489507 
391.9515196 
Using this definition of V, data series means, and model 
parameter estimates, we can determine the following values: 
P1 
P2 
y 
= 2.5360 
2.1087 
= 69.4179 
average harvest futures price 
average harvest cash price 
average per acre yield 
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Cz = .2060 coefficient of variation of harvest 
cash price 
C3 = .2852 coefficient of variation of yield 
V1 = .4421 variance of harvest futures price 
Vz = .4344 variance of harvest cash price 
V3 = 19.7978 variance of yield 
P12 = .8684 correlation coefficient of futures and 
cash prices 
P13 = -.3605 correlation coefficient of futures 
price and yield 
Pz3 = -.5406 correlation coefficient of cash price 
and yield 
With these values, the other elements of the optimal hedge 
equation can be computed using equations (7) through (12). It 
may be noted that, as expected, the cash and futures prices are 
highly correlated. Also prices are inversely correlated with 
yields and correlation is more highly negative with the local 
cash price than with the futures price. 
-.5406-(-.3130) 
.4626 
-.4918 
[ (.2459) (.8700)]112 = .4626 
= • 86 84 ( . 4344) = 
.4421 
.8533 
-.3605(19.7978) = 
.4421 
15 
-16.1446 
b 3 =A = -16.1446( 
2 · 1087 ) = -.4904 
~3 y 69.4179 
= (1 + -.0578} 2 - (.1175) 2 = .8739 
All parameters needed for the optimal hedge equation are now 
available. Equation (6} is used to compute the optimal hedge 
ratio for Codington county using a risk aversion factor of 2. 
= (. 3629) 1 . 057 8 
. 8739 
--2- (-.0208 + .0694) 
. 8739 
= .3912 - .1112 = .2800 
The optimal hedge position for a Codington county corn 
producer with a risk aversion factor of 2 is 28.0% of expected 
production. The mean-variance hedge (~2+b3 ) is 36.3%. In the 
case of no production uncertainty, the storage hedge, a 
considerably higher hedge position results. The storage hedge 
ratio (~2 ) in this case is 85.3%. 
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Empirical Results 
Results of the study are presented and discussed in this 
section. Results of the conditional mean equations (1) - (3) 
will be reviewed, followed by a presentation of the risk premiums 
represented by the range of risk aversion parameters. Next is a 
comparison of the optimal hedge ratios calculated at Pre-planting 
(Feb-IV), Planting (May-III), and Pollination (Jul-I) time. 
Results discussed in the text are for the regional level 
analysis; county level results are presented in Appendix B. 
Estimated Conditional Mean Equations 
The estimated conditional mean equations are presented for 
each region in Tables 1 through 3. Standard errors are presented 
in parentheses for each parameter. As can be seen by the R2s, 
the predictive value of the equations is fairly low. The system 
weighted R2s range from a low of 0.279 to a high of 0.442 with 
the Pre-planting hedge implementation. The R2s for our estimates 
are actually higher than those obtained by Lapan and Moschini 
using Iowa soybean data. "The predictive power of the three 
equations is low, the R2 ranging from 0.17 to 0.21. This means 
that the distribution conditional on springtime information is 
similar to the unconditional distribution." (Lapan and Moschini, 
1994, p 474). 
It may be noted that in the Northeast and East Central 
regions the system weighted R2s increase for conditional mean 
equations estimated for later hedge implementation. In the 
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Table 1. Estimated Parameters of Conditional Mean Equations for Northeast S.D. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.276** 1.055** 63.069** 0.277 0,349* 94.478** 0.597** 0.221 130.562** 
(0.198) (0.199) (19.131) (0.205) (0.205) (19.966) (0.225) (0.186) (13.425) 
Futures Quote 1.280** 0.664** 0.618 1.722** 1.000** -7.974 0.906** 0.771** -19.752** 
(0.127) (0.096) (4.285) (0.127) (0.100) (4.959) (0.084) (0.064) (3.361) 
Lag Futures -0.818** -0.902** -0.181** 
(0.118) (0.097) (0.073) 
Lag Cash -0.326 -0.424** -0.074 
(0.104) (0.089) (0.064) 
Lag Yield -0.135 -0.209* -0.223** 
(0.118) (0.111) (0.092) 
Trend 1.543** 1. 145** 0.708* 
(0.440) (0.439) (0.359) 
Clark -7.045 -7.516 -7.604 
(6.555) (6.476) (5.705} 
Day -8. 170 -8.732 -8.837 
(6.573) (6.491) (5.718) 
Deuel 4.490 4.779 4.833 
(6.529) (6.452) (5.687) 
Grant 5.831 6.133 6.189 
(6.530) (6.453) (5.688) 
Hamlin 5.925 6.253 6.314 
(6.533) (6.456) (5.690) 
Marshall -0.222 -0.341 -0.363 
(6.515) (6.440) (5.678) 
Roberts 4.657 4.883 4.924 
(6.522) (6.446) 
A-squared 0.479 0.305 0.185 0.619 0.473 0.204 0.507 0.381 
V matrix 0.160 0.137 -2.949 0.117 0.090 -1.448 0.152 0.106 -1.142 
0.137 0,155 -4.020 0.090 0.117 -3.063 0.106 0.097 -1.562 
-2.949 -4.020 318.087 ·1.448 -3.063 310.782 -1.142 -1.562 241.602 
System Weighted 
A-squared: 0.279 0.360 0.368 
Deg. of Freedom: 119 119 119 
Standard Errors are in parentheses. 
* Significant at the . 10 level. 
** Significant at the .05 level. 
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Table 2. Estimated Parameters of Conditional Mean Equations for East Central S.D. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.521 ** 0.656** 108.639** -0.061 -0.908** 146.681** 0.692** -0.373* 146.302** 
(0.255) (0.262) (18.337) (0.228) (0.249) (17.140) (0.249) (0.207) (10.777) 
Futures Quote 1.085** 0.832** -3.720 1.809** 1.532** -16.554** 0.867** 0.936** -19.545** 
(0.151) (0.142) (4.762) (0.119) (0.120) (4.958) (0.079) (0.070) (3.119) 
Lag Futures -0.707** -0.852** -0.178** 
(0.120) (0.077) (0.070) 
Lag Cash -0.311** -0.453** 0.027 
(0.111) (0.076) (0.061) 
Lag Yield -0.384** -0.432** ·0.340** 
(0.098) (0.085) (0.073) 
Trend 1.614** 1.522** 1.581 ** 
(0.373) (0.359) (0.326) 
Brookings -0.998 -1.024 ·0.974 
(6.348) (6.101) (5.561) 
Davison -28.251 ** -29.236** -27.338** 
(6.668) (6.350) (5.767) 
Hanson -27.194** -28.114** ·26.341** 
(6.628) (6.318) (5.741) 
Kingsbury -11.837* ·12.246** -11.457** 
(6.405) (6.145) (5.597) 
Mccook -14.879** -15.377** ·14.418** 
(6.431) (6.166) (5.614) 
Miner -24.489** -25.349** -23.691** 
(6.594) (6.292) (5.719) 
Minnehaha 7.463 7.729 7.216 
(6.372) (6.120) (5.576) 
Moody 13.540** 14.022** 13.093** 
(6.426) (6.162) (5.611) 
Sanborn -34.422** ·35.609** ·33.321** 
(6.808) (6.459) (5.857) 
A-Squared 0.276 0.212 0.417 0.631 0.552 0.462 0.467 0.571 0.553 
V matrix 0.187 0.184 -4.135 0.095 0.094 ·2.080 0.138 0.117 -1.860 
0.184 0.198 -4.331 0.094 0.113 ·2.612 0.117 0.108 ·1.487 
-4.135 -4.331 282.077 ·2.080 -2.612 260.562 ·1.860 -1.487 216.490 
System Weighted 
A-squared: 0.398 0.512 0.536 
Deg. of Freedom: 139 139 139 
Standard Errors are in parentheses. 
* Significant at the .10 level. 
** Significant at the .05 level. 
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Table 3. Estimated Parameters of Conditional Mean Equations for Southeast S.D. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.504** 1.113** 40.792** 0.273 0.268 67.496** 0.657** 0.160 100.348** 
(0.200) (0.195) (15.247) (0.196) (0.201) (16.293) (0.220) (0.185) (11.660} 
Futures Quote 1.300** 0.601** 4.396 1.830** 1.024** -3.069 0.969** 0.761** -13.664** 
(0.130) (0.102) (3.748) (0.117) (0.102) (4.342) (0.081) (0.064) (3.123) 
Lag Futures -0.907** -1.003** -0.255** 
(0.120) (0.088} (0.069} 
Lag Cash -0.284 -0.435** -0.044 
(0.113) (0.092) (0.066) 
Lag Yield -0.152 ·0.225** -0.260** 
(0.092) (0.089) (0.078) 
Trend 2.461 ** 2.223** 1.975** 
(0.360) (0.356) (0.323) 
Bon Homme -0.263 -0.342 -0.379 
(5.944) (5.964) (5.584) 
Charles Mix 0.059 0.012 ·O.o10 
(5.943) (5.963) (5.583) 
Clay 29.210** 31.049** 31.911** 
(6.375) (6.366) (5.916) 
Douglas -8.715 -9.295 -9.568* 
(5.988) (6.004) (5.617) 
Lincoln 28.273** 30.047** 30.880** 
(6.346) (6.339) (5.894) 
Turner 16.910** 18.000** 18.512** 
(6.098) (6.108) (5.702) 
Union 38.793** 41.232** 42.376** 
(6.684) (6.656) (6.157) 
Yankton 12.518** 13.277** 13.633** 
(6.019) (6.033) (5.641) 
A-squared 0.416 0.223 0.517 0.637 0.437 0.514 0.505 0.516 0.574 
V matrix 0.192 0.163 -3.788 0.119 0.097 ·2.055 0.163 0.117 -1.739 
0.163 0.177 -4.006 0.097 0.128 -2.948 0.117 0.110 -1.847 
-3.788 -4.006 282.570 -2.055 ·2.948 284.438 -1.739 -1.847 
System Weighted 
A-squared: 0.442 0.492 0.454 
of Freedom: 143 
Standard Errors are in parentheses. 
* Significant at the .10 level. 
** Significant at the .05 level. 
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Southeast region, however, the system weighted R2 for Planting 
time equations are higher than those for Pre-planting hedges and 
for Pollination time hedges. The only information that changes 
between strategy initiation timings is the futures price quoted 
at hedge implementation time. 
In the futures price equations, the futures price quotes and 
the lagged variable are both significant predictors of the 
harvest time futures price. The lagged variable has a negative 
coefficient, indicating the tendency for futures prices to return 
to normal levels. The size of the lagged coefficient increases 
between Pre-planting and Planting time and then drops 
significantly for Pollination time estimates. This indicates 
that by pollination time, the market price has usually adjusted 
to the current crop situation and the preceding year's futures 
price level has a much weaker influence. 
For the cash price equations, the lagged cash price is 
significant and negative in predicting the current year's harvest 
price for all of the regions at Planting time, and at Pre-
planting time for the East Central region. It becomes 
insignificant by Pollination time for all three regions. The 
futures quote, however, is a significant predictor of the harvest 
cash price for all three regions at all three timings. 
In the yield equation, the coefficient for the future's 
price quotes would be expected to be negative if that price 
reflects the expected harvest yield. At Pre-planting time the 
futures quote is insignificant for all three regions. At 
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Planting time, the coefficient becomes significant for the East 
Central region, but not for the Northeast and Southeast regions. 
By Pollination time the futures quote is significant and negative 
for all three regions. The trend and lagged yield variables are 
fairly significant and offset each other. 
The county dummy variable coefficients signify yield 
differences between the base county and the other counties within 
a region. The counties used as a cash source were also used as 
the base county for each region (Codington, Lake, and 
Hutchinson) . Several of the dummy variables are significant in 
the East Central and Southeast regions, indicating that the 
average yield in those counties is significantly different from 
yield in the base county. In the Northeast, none of the county 
dummy variables were significant. 
For estimating the conditional mean equations at the county 
level, the model was modified by dropping the county dummy 
variables in equation (3). The county level mean equation 
results are presented in Appendix B, Tables B.1 through B.27. 
Implied Risk Premiums 
As stated previously, the risk aversion parameter can be 
converted into a relative risk premium expressed as a percent of 
average revenue. The risk premium is approximately equal to one-
half the square of the coefficient of variation of income times 
the coefficient of relative risk aversion (Newberry and stiglitz, 
1981, p 73). For example, a coefficient of variation of corn 
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revenue of 0.24, R=l, indicates a risk premium of 2.9% of the 
mean revenue. At a higher risk aversion factor, R=5, the premium 
would increase to 14.4% of the mean revenue. 
The risk premium for corn producers for each region for the 
range of risk aversion parameters are presented in Table 4. The 
coefficient of variation (C.V.) for corn revenue (computed with 
yield and cash prices) is also presented for each region. 
The higher the coefficient of variation for corn revenue in 
a county, the higher the risk premium attached to the risk 
aversion coefficient. In eastern South Dakota, the revenue c.v. 
varies from a high of 28.7% in the Southeast, to a low of 23.4% 
in the Northeast. Since the revenue C.V. varies from county to 
county, the relative risk premium represented by any particular 
value of the risk aversion parameter also fluctuates from county 
to county. The risk premiums calculated at a county level are 
presented in Appendix B, Table B.28. 
The maximum values of the risk aversion coefficient are also 
presented for each county in Table 4 (Appendix B, Table B.28). 
These limits are computed using the method proposed by Lapan and 
Moschini (1994) which is presented in Appendix A. The limits of 
Rare dependent on the values of (V), the variance-covariance 
matrix. 
These theoretical limits on R vary from 13 to 25, depending 
on the region and hedge initiation time (Table 4). Since the 
risk premiums implied at R>5 are quite high, it was determined 
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that R>5 is not of practical relevance. Accordingly, implied 
risk premiums for R=O to R=5 are reported in Table 4. 
Estimated Parameters 
The estimated parameter values for computation of the hedge 
ratio are presented in Table 5. As expected, cash and futures 
prices are highly correlated. Yield is inversely correlated with 
both cash and futures prices, and is more highly negatively 
correlated with the cash price in most cases. 
The variation of the futures prices is greater than the 
variation of the harvest cash prices in many cases. For the Pre-
planting strategy implementation date, futures price variation 
exceeds cash price variation in the Northeast and Southeast 
regions. At Planting time, cash price variance is slightly 
higher than futures price variance. For the Pollination time 
strategy implementation date, futures price variation exceeds 
cash price variation in all of the regions. This may diminish 
the effectiveness of using the futures market to reduce income 
variation. 
The absolute value of the negative correlation of yield with 
both cash and futures prices declines with later hedge 
implementation. The coefficient of variation for both yield and 
cash prices decreases, somewhat, with later hedge implementation, 
indicating that uncertainty declines as the growing season 
progresses. 
24 
Table 4. Implied Risk Premium for Varying Degrees of Risk Aversion in Eastern S.D. 
Region/ Maximum 
Stategy Value of Revenue Risk Aversion Coefficient 
Initiation Risk Aversion Coefficient 
Time Coefficient of Variation 0 2 3 4 5 
.......... Implied Risk Premium as Percent of Average Revenue ........ 
NORTHEAST S.D.: 
Pre-planting Time 13 23.4% 0.00% 2.73% 5.45% 8.18% 10.90% 13.63% 
Planting Time 16 23.4% 0.00% 2.73% 5.45% 8.18% 10.90% 13.63% 
Pollination Time 23 23.4% 0.00% 2.73% 5.45% 8.18% 10.90% 13.63% 
EAST CENTRAL S.D.: 
Pre-planting Time 13 26.9% 0.00% 3.62% 7.24% 10.85% 14.74% 18.09% 
Planting Time 20 26.9% 0.00% 3.62",b 7.24% 10.85% 14.74% 18.09% 
Pollination Time 25 26.9% 0.00% 3.62% 7.24% 10.85% 14.74% 18.09% 
SOUTHEAST S.D.: 
Pre-planting Time 15 28.7% 0.00% 4.12% 8.24% 12.36% 16.47% 20.59% 
Planting Time 18 28.7% 0.00% 4.12% 8.24% 12.36% 16.47% 20.59% 
Pollination Time 23 28.7% 0.00% 4.12% 8.24% 12.36% 16.47% 20.59% 
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Table 5. Selected Parameter Values Used in the Computation of Optimal 
Hedge Ratios for Eastern S.D. 
Region/ 
Strategy Futures Cash Futures Futures Cash Cash Yield 
Initiation Price Price Yield &Cash &Yield &Yield Coefficient Coefficient 
Time Variance Variance Variance Correlation Correlation Correlation of Variation of Variation 
NORTHEAST S.D.: 
Pre-planting Time 0.400 0.393 17.835 0.868 -0.413 -0.573 0.19 0.25 
Planting Time 0.342 0.343 17.629 0.765 -0.240 -0.507 0.16 0.25 
Pollination Time 0.389 0.312 15.544 0.870 -0. 189 -0.322 0.15 0.22 
EAST CENTRAL S.D.: 
Pre-planting Time 0.432 0.445 16.795 0.958 -0.569 -0.579 0.21 0.22 
Planting Time 0.309 0.336 16.142 0.909 -0.417 -0.482 0.16 0.21 
Pollination Time 0.371 0.328 14.713 0.962 -0.341 -0.308 0.16 0.19 
SOUTHEAST S.D.: 
Pre-planting Time 0.438 0.420 16.809 0.886 -0.514 -0.567 0.20 0.22 
Planting Time 0.346 0.358 16.865 0.783 -0.353 -0.489 0.17 0.22 
Pollination Time 0.403 0.332 15.791 0.876 -0.273 -0.353 0.16 0.21 
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Estimated Hedge Ratios 
The regional estimates of optimal hedges for varying degrees 
of risk aversion (R=0,1,2,3,4,5) along with the storage hedge are 
presented in Table 6. The county level estimates are presented 
in Appendix B, Tables B.32 through B.34. The discussion of 
results is limited to the estimates for the storage hedge (the 
case of no production risk) , the mean-variance hedge (the case of 
a risk neutral producer, R=O, facing production risk), and the 
high risk aversion hedge (the case of a highly risk averse 
producer, R=5, facing production risk). The regional hedge 
estimates are compared to the county level hedge estimates, and 
the counties with extreme deviations from the regional estimates 
are identified. In some cases, the optimal hedge is negative 
indicating that the producer would be better-off buying (going 
long) rather than selling (going short) futures contracts. 
In the Northeast region, the storage hedge decreases from 
0.853 at Pre-planting time, to 0.766 at Planting time and down to 
0.697 at Pollination time. When yield risk is taken into 
account, the optimal hedges decrease to 0.300 at Pre-planting 
time, 0.394 at Planting time, and 0.470 at Pollination time for a 
risk neutral producer. As a producer becomes increasingly risk 
averse, and requires a larger risk premium, the size of the 
optimal hedge continues to decline. For a highly risk averse 
producer in the Northeast region, the optimal hedge decreases to 
0.118 at Pre-planting time, 0.210 at Planting time, and 0.343 at 
Pollination time. 
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Table 6. Regional Optimal Hedge Ratios at Varying Degrees of Risk Aversion 
for Eastern S.D. 
Region/ 
Strategy Risk Aversion Coefficient 
Initiation Storage 
3 
NORTHEAST S.D.: 
Pre-planting Time 0.853 0.300 0.270 0.238 0.203 0.163 
Planting Time 0.766 0.394 0.363 0.330 0.294 0.254 
Pollination Time 0.697 0.470 0.446 0.421 0.396 0.370 
EAST CENTRAL S.D.: 
Pre-planting Time 0.986 0.376 0.358 0.341 0.325 0.309 
Planting Time 0.989 0.386 0.360 0.334 0.307 0.279 
Pollination Time 0.852 0.478 0.455 0.432 0.410 0.389 
SOUTHEAST S.D.: 
Pre-planting Time 0.849 0.312 0.297 0.282 0.267 0.253 
Planting Time 0.810 0.342 0.321 0.300 0.278 0.255 
Pollination Time 0.720 0.429 0.409 0.390 0.371 0.351 
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5 
0.118 
0.210 
0.343 
0.294 
0.250 
0.368 
0.237 
0.231 
0.331 
The county level estimates for risk neutral producers in the 
Northeast region range from 0.161 to 0.434 at Pre-planting time, 
0.178 to 0.594 at Planting time, and 0.284 to 0.681 at 
Pollination time. The county level estimates for highly risk 
averse producers in the region range from -0.122 to 0.200 at Pre-
planting time, -0.102 to 0.335 at Planting time, and 0.150 to 
0.505 at Pollination time. The estimates for Deuel and Roberts 
counties are consistently at the lower end of the range. The 
estimates for Day and Clark counties are consistently at the 
upper end of the range. 
In the East Central region, the storage hedge increases 
slightly between Pre-planting time and Planting time, from 0.986 
to 0.989. The storage hedge falls to 0.852 at Pollination time. 
The higher storage hedge levels are a result of the local cash 
price being more highly correlated in the East Central than in 
the Northeast region. As in the Northeast, the optimal hedge 
declines significantly when production risk is considered. For 
the risk neutral producer, the optimal hedges are 0.376, 0.386, 
and 0.478 at Pre-planting, Planting, and Pollination times 
respectively. With increased risk aversion, the size of the 
optimal hedge declines. For a highly risk averse producer in the 
East Central region the optimal hedge ratio decreases to 0.294 at 
Pre-planting time, 0.250 at Planting time, and 0.368 at 
Pollination time. 
The county level estimates for risk neutral producers in the 
East Central region range from 0.081 to 0.542 at Pre-planting 
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time, 0.080 to 0.489 at Planting time, and 0.337 to 0.635 at 
Pollination time. The county level estimates for highly risk 
averse producers in the East Central region range from -0.317 to 
0.519 at Pre-planting time, -0.454 to 0.403 at Planting time, and 
0.129 to 0.492 at Pollination time. The estimates for Hanson 
county are generally at the lower end of the range. The 
estimates for Moody county are generally at the upper end of the 
range. 
The Southeast regional storage hedges are 0.849 for Pre-
planting time hedge initiation, 0.810 for Planting time, and 
0.720 at Pollination time. When production risk is considered, 
optimal hedges decrease to 0.312 for a Pre-planting time hedge, 
0.342 for a Planting time hedge, and 0.429 for a Pollination time 
hedge for a risk neutral producer. Optimal hedge levels decline, 
as in the other regions, for increasing levels of risk aversion. 
For a highly risk averse producer in the southeast region, the 
optimal hedge ratio decreases to 0.237 at Pre-planting time, 
0.231 at Planting time, and 0.331 at Pollination time. 
The county level estimates for risk neutral producers in the 
Southeast region range from 0.194 to 0.440 at Pre-planting time 
0.188 to 0.428 at Planting time, and 0.174 to 0.611 at 
Pollination time. The county level estimates for highly risk 
averse producers in the Southeast region range from -0.094 to 
0.503 at Pre-planting time, -0.890 to 0.431 at Planting time, and 
-0.073 to 0.549 at Pollination time. The estimates for Douglas 
county are, generally, at the lower end of the range. The 
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estimates for Union and Lincoln counties are consistently at the 
upper end of the range. 
In all cases, the hedges which take production risk into 
account are considerably lower than the storage hedges, making 
the combined impact of production risk and the natural hedge 
apparent. In general, the size of the optimal storage hedge 
declines with later hedge implementation dates, while the size of 
the optimal hedge increases with later hedge implementation when 
production risk is taken into account. 
The size of the storage hedge is largely dependent on the 
correlation between cash prices and futures prices. As the 
growing season progresses, the cash price will incorporate 
information on local crop conditions and the correlation with 
national futures prices will decrease. When yield risk is taken 
into consideration, the reduction in yield and price uncertainty, 
which tends to increase the optimal hedge, offsets the effect of 
the declining correlation between cash and futures prices. 
Regional Versus County Estimates 
While optimal hedge ratios computed at the regional level 
give a good approximation of county level optimal hedges, the 
counties within a region do differ to some extent. Estimating 
regional parameters with county level data allows the use of more 
observations and therefore improves statistical properties of the 
estimates. This procedure, however, ignores the intra region 
differences in the estimates. Accordingly, the county level 
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optimal hedges were also estimated for producers with varying 
degrees of risk aversion. These estimates are reported in Tables 
B.32 through B.35. In this section, the county estimates of 
optimal hedges for risk neutral producers are compared with the 
corresponding regional estimates for each of three hedge 
initiation times. This comparison is intended to identify the 
counties that have exceptionally high or exceptionally low hedge 
estimates in the region. 
For pre-planting time, the optimal hedge for Northeast 
region is estimated at 30.0% of the expected production. The 
corresponding estimates at county level in the Northeast region 
range from 16.1% (for Duel County) to 43.4% (for Day county). 
With the pre-planting hedge estimate at 16.5%, the Roberts county 
is also at the lower end of the range. In case of East Central 
region, the optimal pre-planting hedge is estimated at 37.6% of 
the expected production. The corresponding estimates at county 
level in the East Central region range from 8.1% (for Hanson 
county) to 54.2% (for Moody county). With the pre-planting hedge 
estimate at 51.1%, the Miner county is placed at the upper end of 
the range. For pre-planting time, the optimal hedge for 
Southeast region is estimated at 31.2% of the expected 
production. The comparable estimates for counties in the 
Southeast region range from 19.4% (for Yankton county) to 44.0% 
(for Union county). 
For planting time, the optimal hedge for Northeast region is 
estimated at 39.4% of the expected production. The corresponding 
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estimates at county level in the Northeast region range from 
17.8% (for Duel County) to 59.4% (for Day county). With the 
planting hedge estimate at 20.1%, the Roberts county is also at 
the lower end of the range. In case of East Central region, the 
optimal pre-planting hedge is estimated at 38.6% of the expected 
production. The corresponding estimates at county level in the 
East Central region range from 8.0% (for Hanson county) to 48.3% 
(for Moody county). With the planting hedge estimate at 48.9%, 
the Kingsbury county is placed at the upper end of the range. 
For planting time, the optimal hedge for Southeast region is 
estimated at 34.2% of the expected production. The comparable 
estimates for counties in the Southeast region range from 18.8% 
(for Douglas county) to 44.0% (for Lincoln county). With the 
planting time hedge estimate at 18.4%, the Bob Homme county is 
also at the lower end of the range. 
For pollination time, the optimal hedge for Northeast region 
is estimated at 47.0% of the expected production. The 
corresponding estimates at county level in the Northeast region 
range from 28.4% (for Roberts County) to 68.1% (for Day county). 
With the planting hedge estimate at 31.1%, the Hamlin county is 
placed at the lower end of the range. In case of East Central 
region, the optimal pollination hedge is estimated at 47.8% of 
the expected production. The corresponding estimates at county 
level in the East Central region range from 33.7% (for Lake 
county) to 63.5% (for Sanborn county). With the planting time 
hedge estimates around 42.0%, the Miner and Kingsbury counties 
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are also at the upper end of the range. For pollination time, 
the optimal hedge for Southeast region is estimated at 42.9% of 
the expected production. The corresponding estimates for 
counties in the Southeast region range from 17.4% (for Douglas 
county) to 61.1% (for Lincoln county). With the pollination time 
hedge estimate at 21.9%, the Charles Mix county is placed at the 
lower end of the range. 
These comparisons underscore that while regional estimates 
are reasonable for most of the counties in the region, there are 
some counties with significantly different optimal hedge 
estimates. The producers from these counties need to use caution 
in using the regional optimal hedge estimates. 
Summary and Conclusions 
With the passage of the Freedom to Farm Act, price 
variability is expected to increase and marketing skills will 
become critical in maintaining a profitable agricultural 
production business. Corn producers in South Dakota face both 
production risk and price risk in generating farm income. To 
maintain a profitable enterprise, producers need to find ways to 
increase income and decrease income variation. The objective of 
this study was to determine optimal hedge ratios that take into 
consideration the local conditions for Eastern South Dakota corn 
producers. 
The results of this study confirm that in the presence of 
production risk, the optimal hedges for Eastern South Dakota corn 
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producers are much lower than 100% of the expected production. 
The results also confirm that the optimal hedges decrease with an 
increase in the producer risk aversion. 
The pre-planting time storage hedges for the corn producers 
range from 85% of expected production in the Southeast region to 
99% of expected production in the East Central region. Taking 
the production risk into account, the pre-planting time optimal 
hedges for risk neutral producers decrease to the range of 30% to 
38%. For highly risk averse producers, the pre-planting time 
optimal hedges further decrease to the range of 12% to 29%. 
The planting time storage hedge for the corn producers range 
from 81% of expected production in the Southeast to 99% of 
expected production in the East Central region. Taking 
production risk into account, the planting time optimal hedges 
for risk neutral producers decrease to the range of 34% to 39%. 
For highly risk averse producers, the planting time optimal hedge 
further decreases to the range of 21% to 25%. 
The pollination time storage hedge for the corn producers 
range from 70% of expected production in the northeast region to 
85% of expected production in the East Central region. Again, 
including the production risk in the analysis, the pollination 
time optimal hedge for risk neutral producers decrease to the 
range of 43% to 48%. For highly risk averse producers, the 
pollination time optimal hedges are further decreased to the 
range of 33% to 37%. 
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Given the findings of this study, ideally, producers may 
want to get their optimal hedge ratios calculated based on their 
own degree of risk aversion, historical records of farm yields, 
and local cash prices. At the minimum, the producers need to be 
aware of their degrees of risk aversion, local yield levels, 
local cash prices, the relationship between the national and the 
local market conditions. The producers also need to be aware of 
the impacts of these factors on their plans for grain marketing. 
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APPENDIX A 
Determining the Limit of the Risk Aversion Parameter 

Determining the Limit of the Risk Aversion Parameter 
The limit of the risk aversion parameter (R), in the model 
developed by Lapan and Moschini (1994), is dependent on the 
elements of the variance-covariance matrix (V). The derivation 
of their method is available in their paper, here we will present 
a brief interpretation of the empirical methodology used to 
determine the limit and a numerical example. 
The risk aversion parameter (R), referred to in this paper, 
is defined by Lapan and Moschini, to simplify notation, as: 
(A. 1) 
Where A denotes the constant absolute risk aversion coefficient, 
p2 is the average cash price, y is the average yield, and q is 
the number of acres. 
The variance-covariance matrix (V) as previously defined is: 
v; 
(A. 2) 
Where Vi denotes the standard deviation of ei, Pij denotes the 
correlation coefficient between ei and ej. The subscripts i,j = 
1,2,3 refer to the harvest time futures price, harvest time cash 
price, and yield measures respectively. 
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Another matrix (B) is defined: 
0 
0 
1 
0 
1 
0 
(A. 3) 
This matrix (B) is multiplied by Aq. The result, matrix (AqB) is 
then added to the inverse of matrix (V) , (V- 1 ) , to obtain a third 
matrix (S- 1 ). In order for the integral, on which the model is 
based, to converge, the inverse of (S- 1 ), (S), must be positive 
definite. 
By substituting for different values of Aq, it is possible 
to determine the point at which matrix (S) becomes negative. The 
maximum value of Aq which allows matrix (S) to remain positive 
definite is put into equation (A.1) to determine the limit of R. 
Numerical Example 
For this example, the Pre-planting time data for Codington 
county will be used. The variance-covariance matrix results are: 
l 
.1954286 .1667553 -3.1551242 
V= .1667553 .1886933 -4.6489507 
-3.1551242 -4.6489507 391.9515196 
The remainder of the data needed for the computation are: 
p 2 = 2.1087 average harvest cash price 
y = 69.4179 average per acre yield 
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The first step is to determine the inverse of matrix V: 
[ 
22.3290916 
v-1 = -21. 623587 5 
-0.0767338 
-21.6235975 -0.0767338 l 
28.4280983 0.1631215 
0.1631215 0.0038684 
A value is then selected for Aq, which is multiplied by matrix B 
(A.3). Assuming .05 for Aq results in the following: 
AqB = [ ~ 
0 
0 
.OS 
This matrix is added to v- 1 resulting in: 
The inverse 
s = [ 
22.3290916 
-21.6235875 
-0.0767338 
of s-1 is: 
0.3743503 
0.3902654 
-14.0751036 
-21.6235875 
28.4280983 
0.2131215 
0.3901654 
0.4667851 
-17. 97 50664 
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-0.0767338 l 
0.2131215 
0.0038684 
-14. 07 51306 
-17 .9750664 
960.6004948 
The determinate of matrix S that results from ~q=.05 is 5.799. 
When ~q is raised to .075, ~qB becomes: 
AqB = [ 
0 0 0 
0 0 . 075 
0 . 075 0 
Which when added to v-1 , results in: 
22.3290916 
s-1 = -21.6235875 
-0.0767338 
-21.6235875 
28.4280983 
0.2381215 
-0.0767338 
0.2381215 
0.0038684 
The inverse of s- 1 is then: 
15.2075411 
s = 18.6638460 
-847.1979442 
18.6638460 
22.9783039 
-1044.2155231 
-847 .1979442 l 
-1044.2155231 
47730.2646401 
The resulting determinate is 285.478. When ~q is raised to 
0.076, the determinate becomes negative (-260.757). So, ~q 
0.075 is the limit which is used in equation (A.1) to determine 
the limit of R, which is 11.125 for Codington county with a Pre-
planting time hedge. 
R = (.076) (2.1087) (69.4179) = 11.125 
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APPENDIX B 
county Level Estimates 

Table B.1 Estimated Parameters of Conditional Mean Equations for Clark County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.276* 1.055 111.699* 0.277 0.349 136.829** 0.597 0.221 143.567** 
(0.617) (0.620) (53.796) (0.641} (0.640) (53.160) (0.704) (0.581) (30.487) 
Futures Quote 1.280** 0.664** -0.893 1.722** 1.000** -16.497 0.906** 0.771** -21.654 
(0.395} (0.301) (11.586) (0.397) (0.312) (12.793) (0.264) (0.200} (7.797) 
Lag Futures -0.818** -0.902** -0.181 
(0.367) (0.303) (0.228) 
Lag Cash -0.326 -0.424 -0.074 
(0.325) (0.277) (0.201) 
Lag Yield -0.426 -0.458 -0.333 
(0.377) (0.337) (0.251) 
Trend 0.124 -0.183 -0.272 
(0.337) (0.837} 
R-squared 0.479 0.305 0.141 0.619 0.473 0.213 0.507 0.564 0.468 
V matrix 0.195 0.167 -2.862 0.143 0.109 -1.383 0.185 0.129 -1.018 
0.167 0.189 -3.551 0.109 0.143 -2.407 0.129 0.118 -0.900 
-2.862 -3.551 266.033 -1.383 -2.407 243.564 -1.018 -0.900 164.813 
System Weighted 
R-squared: 0.244 0.338 0.399 
Deg. of Freedom: 14 14 14 
Standard Errors are in parentheses. 
• Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.2 Estimated Parameters of Conditional Mean Equations for Codington County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.276* 1.055 79.080 0.277 0.349 102.473* 0.597 0.221 126.861 ** 
(0.617) (0.620) (53.577) (0.641) (0.640) (56.715) (0.704) (0.581) (39.151) 
Futures Quote 1.280** 0.664** -1.813 1.722** 1.000** -8.765 0.906** 0.771 ** -18.155 
(0.395) (0.301) (12.546) (0.397) (0.312) (14.786) (0.264) (0.200) (10.663) 
Lag Futures -0.818** -0.902** -0.181 
(0.367) (0.303) (0.228) 
Lag Cash -0.326 -0.424 -0.074 
(0.325) (0.277) (0.201) 
Lag Yield -0.174 -0.201 -0.150 
(0.343) (0.328) (0.288) 
Trend 0.766 0.431 0.099 
(1.397) (1.385) (1.148) 
A-squared 0.479 0.305 0.070 0.619 0.473 0.097 0.507 0.564 0.262 
V matrix 0.195 0.167 -3.155 0.143 0.109 -1.516 0.185 0.129 -1.000 
0.167 0.189 -4.649 0.109 0.143 -3.619 0.129 0.118 -1.767 
-3.155 4.649 391.952 -1.516 -3.619 380.539 -1.000 -1.767 310.793 
System Weighted 
A-squared: 0.237 0.333 0.334 
Deg. of Freedom: 14 14 14 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table 8.3 Estimated Parameters of Conditional Mean Equations for Day County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.276* 1.055 41.420 0.277 0.349 70.524 0.597 0.221 124.949** 
(0.617) (0.620) (51.819) (0.641) (0.640) (55.118) (0.704) (0.581) (38.915) 
Futures Quote 1.280** 0.664** 4.016 1.722** 1.000** 3.674 0.906** 0.771** -19.141* 
(0.395) (0.301) (11.983} (0.397) (0.312} (14.090} (0.264} (0.200) (9.707) 
Lag Futures -0.818** -0.902** -0.181 
(0.367) (0.303} (0.228} 
Lag Cash -0.326 -0.424 -0.074 
(0.325) (0.277} (0.201) 
Lag Yield -0.070 -0.159 0.296 
(0.367} (0.350} (0.294) 
Trend 1.613 1.233 0.658 
(0.294) 
A-squared 0.479 0.305 0.146 0.619 0.473 0.143 0.507 0.564 0.363 
V matrix 0.195 0.167 -2.420 0.143 0.109 -0.724 0.185 0.129 -0.085 
0.167 0.189 -3.477 0.109 0.143 -2.429 0.129 0.118 -0.603 
·2.420 -3.477 315.699 -0.724 -2.429 316.963 0.085 -0.603 235.634 
System Weighted 
A-squared: 0.261 0.350 0.382 
Deg. of Freedom: 14 14 14 
Standard Errors are in parentheses. 
" Significant at the .10 level. 
** Significant at the .05 level. 
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Table 8.4 Estimated Parameters of Conditional Mean Equations for Deuel County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.276* 1.055 86.927 0.277 0.349 116.541 0.597 0.221 157.829** 
(0.617) (0.620) (62.396) (0.641) (0.640) (65.602) (0.704) (0.581) (42.818) 
Futures Quote 1.280** 0.664** -0.143 1.722** 1.000** -8.309 0.906** 0.771 ** -22.131* 
(0.395) (0.301) (14.003) (0.397} (0.312) (16.383) (0.264} (0.200} (11.005} 
Lag Futures -0.818** -0.902** -0.181 
(0.367) (0.303} (0.228) 
Lag Cash -0.326 -0.424 -0.074 
(0.325) (0.277) (0.201) 
Lag Yield -0.190 -0.245 -0.244 
(0.358) (0.339) (0.278) 
Trend 0.049 -0.390 -0.919 
(1.567) (1.544} (1.197) 
R-squared 0.479 0.305 0.031 0.619 0.473 0.054 0.507 0.564 0.292 
V matrix 0.195 0.167 -4.709 0.143 0.109 -2.921 0.185 0.129 -2.063 
0.167 0.189 -6.216 0.109 0.143 -5.089 0.129 0.118 -2.670 
-4.709 -6.216 448.389 -2.921 -5.089 438.147 -2.063 -2.670 327.861 
System Weighted 
R-squared: 0.279 0.362 0.341 
Deg. of Freedom: 14 14 14 
Standard Errors are in parentheses. .. Significant at the .10 level . 
** Significant at the .05 level. 
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Table B.5 Estimated Parameters of Conditional Mean Equations for Grant County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.276* 1.055 76.137 0.277 0.349 109.612 0.597 0.221 156.192** 
(0.617) (0.620) (62.367) (0.641) (0.640) (62.413) (0.704) (0.581) {40.293) 
Futures Quote 1.280** 0.664** 1.459 1.722** 1.000** -7.651 0.906** 0.771 ** -22.494* 
(0.395) (0.301) (14.181) (0.397) (0.312) {15.936) {0.264) (0.200) (10.485) 
Lag Futures -0.818** -0.902** -0.181 
{0.367) (0.303) (0.228) 
Lag Cash -0.326 -0.424 -0.074 
(0.325) (0.277) (0.201) 
Lag Yield -0.320 -0.397 -0.428 
(0.375) {0.341) {0.274) 
Trend 1.972 1.551 0.992 
(1.425) (1.421) {1.120) 
A-squared 0.479 0.305 0.217 0.619 0.473 0.233 0.507 0.564 0.448 
V matrix 0.195 0.167 -4.128 0.143 0.109 -2.148 0.185 0.129 -1.248 
0.167 0.189 ·5.450 0.109 0.143 -4.224 0.129 0.118 -1.886 
-4.128 -5.450 416.329 -2.148 -4.224 408.176 -1.248 -1.886 293.807 
System Weighted 
A-squared: 0.306 0.379 0.395 
Deg. of Freedom: 14 14 14 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.6 Estimated Parameters of Conditional Mean Equations for Hamlin County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.276* 1.055 83.799 0.277 0.349 111.057* 0.597 0.221 129.083** 
(0.617) (0.620) (57.180) (0.641) (0.640) (60.595) (0.704) (0.581) (40.832) 
Futures Quote 1.280** 0.664** -2.679 1.722** 1.000** -10.272 0.906** 0.771** -17.232 
(0.395) (0.301) (13.026) (0.397) (0.312) (15.210) (0.264) (0.200) (10.665) 
Lag Futures -0.818** -0.902** -0.181 
(0.367) (0.303) (0.228) 
Lag Cash -0.326 -0.424 -0.074 
(0.325) (0.277) (0.201) 
Lag Yield -0.198 -0.251 -0.215 
(0.360) (0.341) (0.292) 
Trend 1.335 1.008 0.763 
(1.345) (1.150) 
A-squared 0.479 0.305 0.132 0.619 0.473 0.164 0.507 0.564 0.296 
V matrix 0.195 0.167 -4.058 0.143 0.109 -2.442 0.185 0.129 -2.524 
0.167 0.189 -5.016 0.109 0.143 -3.915 0.129 0.118 -2.561 
-4.058 -5.016 379.115 -2.442 -3.915 365.369 -2.524 -2.561 307.534 
System Weighted 
A-squared: 0.245 0.334 0.335 
Deg. of Freedom: 14 14 14 
Standard errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.7 Estimated Parameters of Conditional Mean Equations for Marshall County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.276* 1.055 35.881 0.277 0.349 78.264 0.597 0.221 112.152** 
(0.617) (0.620) (58.893) (0.641) (0.640) (61.862) (0.704) (0.581) (40.430) 
Futures Quote 1.280** 0.664** 3.383 1.722** 1.000** -7.737 0.906** 0.771 ** -18.211 
(0.395) (0.301) (13.652) (0.397) (0.312) (15.697) (0.264) (0.200) (1 0.451) 
Lag Futures -0.818** -0.902** -0.181 
(0.367) (0.303) (0.228) 
Lag Cash -0.326 -0.424 -0.074 
(0.325) (0.277) (0.201) 
Lag Yield -0.019 -0.165 -0.215 
(0.404) (0.376) (0.306) 
Trend 2.882** 2.515* 2.198 
(1.322) (1.137) 
R-squared 0.479 0.305 0.342 0.619 0.473 0.352 0.507 0.564 0.481 
V matrix 0.195 0.167 -3.402 0.143 0.109 -1.394 0.185 0.129 -1.295 
0.167 0.189 -4.782 0.109 0.143 -3.680 0.129 0.118 -2.165 
-3.402 -4.782 353.257 -1.394 -3.680 347.552 -1.295 -2.165 278.384 
System Weighted 
R-squared: 0.339 0.423 0.421 
Deg. of Freedom: 14 14 14 
Standard errors are in parentheses. 
* Significant at the .10 level. 
** Significant at the .05 level. 
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Table 8.8 Estimated Parameters of Conditional Mean Equations for Roberts County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.276* 1.055 63.965 0.277 0.349 104.027 0.597 0.221 140.047** 
(0.617) (0.620) (62.128) (0.641) (0.640) (62.637) (0.704) (0.581) (36.736) 
Futures Quote 1.280** 0.664** -0.387 1.722** 1.000** -11.133 0.906** 0.771 ** -22.732 
(0.395) (0.301) (14.328) (0.397) (0.312) (15.856) (0.264) (0.200) (9.572) 
Lag Futures -0.818** -0.902** -0.181 
(0.367) (0.303) (0.228) 
Lag Cash -0.326 -0.424 -0.074 
(0.325) (0.277) (0.201) 
Lag Yield -0.241 -0.361 -0.389 
(0.392) (0.352) (0.259) 
Trend 3.084** 2.749* 2.383** 
(1.310) (1.307) (1.050) 
A-squared 0.479 0.305 0.366 0.619 0.473 0.393 0.507 0.564 0.581 
V matrix 0.195 0.167 -4.697 0.143 0.109 -2.816 0.185 0.129 -2.660 
0.167 0.189 -6.349 0.109 0.143 -5.170 0.129 0.118 -3.264 
-4.697 -6.349 354.931 -2.816 -5.170 339.727 -2.660 -3.264 234.642 
System Weighted 
A-squared: 0.435 0.480 0.477 
Deg. of Freedom: 14 14 14 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
•• Significant at the .05 level. 
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Table B.9 Estimated Parameters of Conditional Mean Equations for Brookings County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.521 0.656 93.794 -0.061 -0.908 124.399** 0.692 -0.373 139.971** 
(0.899) (0.924) (56.766) (0.805) (0.879) (55.196) (0.877) (0.731) (34.890) 
Futures Quote 1.085* 0.832 0.574 1.809** 1.532** -10.014 0.867* 0.936** -18.766 
(0.534) (Q.500) (15.341) (0.419) (0.422) (17.041) (0.280) (0.248) (11.111) 
Lag Futures -0.707 -0.852** 0.178 
(0.423) (0.272) (0.246) 
Lag Cash -0.311 -0.453 0.027 
(0.390) (0.270) (0.214) 
Lag Yield -0.286 -0.312 -0.230 
(0.327) (0.301) (0.270) 
Trend 1.144 1.012 1.026 
(1.288) (1.267) (1.123) 
A-squared 0.276 0.212 0.122 0.631 0.552 0.151 0.467 0.571 0.317 
V matrix 0.233 0.230 -4.889 0.119 0.117 -2.683 0.171 0.146 -1.915 
0.230 0.247 -5.636 0.117 0.140 -3.901 0.146 0.134 -1.889 
-4.889 -5.636 346.816 -2.683 -3.901 335.287 -1.915 -1.889 269.882 
System Weighted 
A-squared: 0.282 0.459 0.459 
Deg. of Freedom: 13 13 13 
Standard Errors are in parentheses. 
* Significant at the .1 0 level. 
** Significant at the .05 level. 
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Table B.10 Estimated Parameters of Conditional Mean Equations for Davison County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.521 0.656 55.513 -0.061 -0.908 94.158 0.692 -0.373 110.625"* 
(0.899) (0.924) (61.288) (0.805) (0.879) (61.358) (0.877) (0.731) (37.140) 
Futures Quote 1.085* 0.832 1.769 1.809** 1.532** -10.980 0.867* 0.936** -18.089 
(0.534) (Q.500) (18.089) (0.419) (0.422) (19.385) (0.280) (0.248) (11.932) 
Lag Futures -0.707 -0.852** 0.178 
(0.423) (0.272) (0.246) 
Lag Cash -0.311 -0.453 0.027 
(0.390) (0.270) (0.214) 
Lag Yield -0.264 -0.359 -0.341 
(0.371) (0.329) (0.279) 
Trend 1.968 1.946 2.026 
(1.416) (1.395) (1.278) 
A-squared 0.276 0.212 0.174 0.631 0.552 0.199 0.467 0.571 0.328 
V matrix 0.233 0.230 -4.862 0.119 0.117 -2.257 0.171 0.146 -1.811 
0.230 0.247 -4.990 0.117 0.140 -2.770 0.146 0.134 -1.332 
-4.882 -4.990 382.301 -2.257 -2.770 370.773 -1.811 -1.332 311.158 
System Weighted 
A-squared: 0.288 0.441 0.481 
of 13 13 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.11 Estimated Parameters of Conditional Mean Equations for Hanson County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.521 0.656 47.955 -0.061 -0.908 93.884 0.692 -0.373 115.193** 
(0.899) (0.924) (61.941) (0.805) (0.879) (63.466) (0.877) (0.731) (38.994) 
Futures Quote 1.085* 0.832 3.394 1.809** 1.532** -12.398 0.867* 0.936** -21.840 
(0.534) (0.500) (19.170) (0.419) (0.422) (20.945) (0.280) (0.248) (13.212) 
Lag Futures -0.707 -0.852** 0.178 
(0.423) (0.272) (0.246) 
Lag Cash -0.311 -0.453 0.027 
(0.390) (0.270) (0.214) 
Lag Yield -0.344 -0.418 -0.375 
(0.332) (0.301) (0.261) 
Trend 2.875 2.780 2.812* 
(1.602) (1.580) (1.420) 
A-squared 0.276 0.212 0.265 0.631 0.552 0.287 0.467 0.571 0.421 
V matrix 0.233 0.230 -6.522 0.119 0.117 -3.338 0.171 0.146 -2.152 
0.230 0.247 -6.581 0.117 0.140 4.043 0.146 0.134 -1.551 
6.522 -6.581 493.104 -3.338 4.043 477.905 -2.152 1.551 388.496 
System Weighted 
A-squared: 0.354 0.470 0.504 
Deg. of Freedom: 13 13 13 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.12 Estimated Parameters of Conditional Mean Equations for Kingsbury County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.521 0.656 127.356** -0.061 -0.908 153.550** 0.692 -0.373 131.094** 
(0.899) (0.924) (51.170) (0.805) (0.879) (46.481) (0.877) (0. 731) (30.159) 
Futures Quote 1.085* 0.832 -8.604 1.809** 1.532** -18.654 0.867* 0.936** -14.415 
(0.534) (0.500) (13.912) (0.419) (0.422) (14.274) (0.280) (0.248) (10.228) 
Lag Futures -0.707 -0.852** 0.178 
(0.423) (0.272) (0.246) 
Lag Cash -0.311 -0.453 0.027 
(0.390) (0.270) (0.214) 
Lag Yield -0.579* -0.562* -0.412 
(0.309} (0.263) (0.260) 
Trend 1.250 1.146 1.195 
(1.121) (1.058} (1.041) 
A-squared 0.276 0.212 0.289 0.631 0.552 0.370 0.467 0.571 0.384 
V matrix 0.233 0.230 -4.191 0.119 0.117 -2.154 0.171 0.146 -2.665 
0.230 0.247 -4.228 0.117 0.140 -2.561 0.146 0.134 -2.177 
-4.191 -4.228 257.005 -2.154 -2.561 227.911 -2.665 -2.177 222.616 
System Weighted 
A-squared: 0.274 0.454 0.475 
Deg. of Freedom: 13 13 13 
Standard Errors are in parentheses. 
* Significant at the .10 level. 
** Significant at the .05 level. 
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Table 8.13 Estimated Parameters of Conditional Mean Equations for Lake County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.521 0.656 144.342** -0.061 -0.908 171.716** 0.692 -0.373 131.330** 
(0.899) (0.924) (62.764) (0.805) (0.879) (53.264) (0.877) (0.731) (35.379) 
Futures Quote 1.085* 0.832 -14.898 1.809** 1.532** -26.224 0.867* 0.936** -16.394 
(0.534) (0.500) (16.920) (0.419) (0.422) (16.250) (0.280) (0.248) (11.858) 
Lag Futures -0.707 -0.852** 0.178 
(0.423) (0.272) (0.246) 
Lag Cash -0.311 -0.453 0.027 
(0.390) (0.270) (0.214) 
Lag Yield -0.550 -0.498 -0.313 
(0.348) (0.277) (0.278) 
Trend 2.171 2.020 2.020 
(1.325) (1.229) (1.266) 
A-squared 0.276 0.212 0.286 0.631 0.552 0.389 0.467 0.571 0.354 
V matrix 0.233 0.230 4.996 0.119 0.117 -2.665 0.171 0.146 -3.562 
0.230 0.247 -4.820 0.117 0.140 -2.879 0.146 0.134 -2.797 
-4.996 -4.820 336.115 -2.665 -2.879 287.440 -3.562 -2.797 304.062 
System Weighted 
A-squared: 0.300 0.461 0.491 
Deg. of Freedom: 13 13 13 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.14 Estimated Parameters of Conditional Mean Equations for McCook County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.521 0.656 77.113 -0.061 -0.908 122.496* 0.692 -0.373 138.059** 
(0.899) (0.924) (65.809) (0.805) (0.879) (67.309) (0.877) (0. 731) (39.770) 
Futures Quote 1.085* 0.832 -0.408 1.809** 1.532** -14.749 0.867* 0.936** -21.500* 
(0.534) (0.500) (18.124) (0.419) (0.422) (19.939) (0.280) (0.248) (11.749) 
Lag Futures -0.707 -0.852** 0.178 
(0.423) (0.272) (0.246) 
Lag Cash -0.311 -0.453 0.027 
(0.390) (0.270) (0.214) 
Lag Yield -0.253 -0.360 -0.356 
(0.366) (0.333) (0.271) 
Trend 1.507 1.426 1.578 
(1.368) (1.328) (1.176) 
R-squared 0.276 0.212 0.133 0.631 0.552 0.178 0.467 0.571 0.350 
V Matrix 0.233 0.230 -5.732 0.119 0.117 -2.964 0.171 0.146 -2.207 
0.230 0.247 -5.917 0.117 0.140 -3.608 0.146 0.134 -1.674 
-5.732 -5.917 391.033 -2.964 -3.608 370.766 -2.207 -1.674 292.950 
System Weighted 
R-squared: 0.282 0.449 0.479 
Deg. of Freedom: 13 13 13 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.15 Estimated Parameters of Conditional Mean Equations for Miner County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.521 0.656 142.063** -0.061 -0.908 154.760** 0.692 -0.373 121.828** 
(0.899) (0.924) (50.160) (0.805) (0.879) (42.486) (0.877) (0. 731) (25.727) 
Futures Quote 1.085* 0.832 -19.723 1.809** 1.532** -26.270* 0.867* 0.936** -19.298* 
(0.534) (0.500) (14.040) (0.419) (0.422) (13.157) (0.280) (0.248) (8.815) 
Lag Futures -0.707 -0.852** 0.178 
(0.423) (0.272) (0.246) 
Lag Cash -0.311 -0.453 0.027 
(0.390) (0.270) (0.214) 
Lag Yield -0.758** -0.650** -0.398 
(0.326) (0.253) (0.233) 
Trend 2.208* 2.066* 1.954* 
(1.060) (0.980) (0.956) 
R-squared 0.276 0.212 0.421 0.631 0.552 0.504 0.467 0.571 0.531 
V matrix 0.233 0.230 -3.545 0.119 0.117 -2.108 0.171 0.146 -2.390 
0.230 0.247 -3.391 0.117 0.140 -2.212 0.146 0.134 -1.679 
3.545 -3.391 208.752 -2.108 -2.212 178.704 -2.390 -1.679 168.962 
System Weighted 
R-squared: 0.311 0.478 0.554 
Deg. of Freedom: 13 13 13 
Standard Errors are in parentheses. 
* Significant at the . 1 O level. 
** Significant at the .05 level. 
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Table B.16 Estimated Parameters of Conditional Mean Equations for Minnehaha County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1 .521 0.656 126.867 -0.061 -0.908 178.291 ** 0.692 -0.373 181.431 ** 
(0.899) (0.924) (73.536) (0.805) (0.879) (65.723) (0.877) (0.731) (32.786) 
Futures Quote 1.085* 0.832 -7.506 1.809** 1.532** -24.028 0.867* 0.936** -29.055** 
(0.534) (o.500) (18.590) (0.419) (0.422) (18.440} (0.280) (0.248) (9.316) 
Lag Futures -0.707 -0.852** 0.178 
(0.423) (0.272) (0.246) 
Lag Cash -0.311 -0.453 0.027 
(0.390) (0.270} (0.214) 
Lag Yield -0.368 -0.456 -0.361 
(0.387) (0.318) (0.221) 
Trend 1.345 1.274 1.423 
(1.337) (1.245) (0.957) 
R-squared 0.276 0.212 0.139 0.631 0.552 0.252 0.467 0.571 0.556 
V matrix 0.233 0.230 -6.083 0.119 0.117 -2.859 0.171 0.146 -2.302 
0.230 0.247 -6.769 0.117 0.140 -3.947 0.146 0.134 -1.895 
-6.083 -6.769 367.760 -2.859 -3.947 320.377 -2.302 -1.895 189.975 
System Weighted 
A-squared: 0.285 0.445 0.509 
Degrees of Freedo 13 13 13 
Standard Errors are in parentheses. 
* Significant at the .1 o level. 
** Significant at the .05 level. 
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Table B.17 Estimated Parameters of Conditional Mean Equations for Moody County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.521 0.656 118.746* -0.061 -0.908 147.457** 0.692 -0.373 151.230** 
(0.899) (0.924) (60.862) (0.805) (0.879) (58.363) (0.877) (0.731) (38.797) 
Futures Quote 1.085* 0.832 0.439 1.809** 1.532** -9.170 0.867* 0.936** -13.209 
(0.534) (0.500) (15.612) (0.419) (0.422) (17.208) (0.280) (0.248) (11.853) 
Lag Futures -0.707 -0.852** 0.178 
(0.423) (0.272) (0.246) 
Lag Cash -0.311 -0.453 0.027 
(0.390) (0.270) (0.214) 
Lag Yield -0.386 -0.417 -0.351 
{0.320) (0.292) (0.277) 
Trend 0.977 0.857 0.908 
(1.275) (1.250) (1.181) 
A-squared 0.276 0.212 0.174 0.631 0.552 0.367 0.467 0.571 0.265 
V matrix 0.233 0.230 -4.654 0.119 0.117 -2.476 0.171 0.146 -2.450 
0.230 0.247 -4.899 0.117 0.140 -3.121 0.146 0.134 -2.082 
-4.654 -4.899 346.011 -2.476 -3.121 222.401 -2.450 -2.082 307.812 
System Weighted 
A-squared: 0.270 0.471 0.459 
Deg. of Freedom: 13 13 13 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.18 Estimated Parameters of Conditional Mean Equations for Sanborn County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield 
Intercept 1.521 0.656 79.621 -0.061 -0.908 127.371 ** 0.692 -0.373 139.343** 
{0.899) {0.924) {61.006) (0.805) {0.879) (53.668) (0.877) (O. 731) (27.916) 
Futures Quote 1.085* 0.832 -2.575 1.809** 1.532** -18.352 0.867* 0.936** -24.348 
(0.534) (0.500) (17.334) (0.419) (0.422) (16.557) (0.280) (0.248) (8.697) 
Lag Futures -0.707 -0.852** 0.178 
(0.423) (0.272) (0.246) 
Lag Cash -0.311 -0.453 0.027 
(0.390) (0.270) (0.214) 
Lag Yield -0.446 0.558* -0.524** 
{0.385) (0.305) {0.221) 
Trend 1.172 1.113 1.270 
(1 .128) (0.894) 
A-squared 0.276 0.212 0.189 0.631 0.552 0.276 0.467 0.571 0.544 
V matrix 0.233 0.230 -4.997 0.119 0.117 -1.953 0.171 0.146 -1.057 
0.230 0.247 -5.376 0.117 0.140 -2.698 0.146 0.134 -0.829 
-4.997 -5.376 289.045 -1.953 -2.698 257.986 -1.057 -0.829 162.396 
System Weighted 
A-squared: 0.319 0.448 0.521 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.19 Estimated Parameters of Conditional Mean Equations for Bon Homme County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.504** 1.113 30.180 0.273 0.268 44.112 0.657 0.160 85.398** 
(0.658) (0.641) (49.822) (0.644) (0.663) (54.440) (0.724) (0.610) (37.623) 
Futures Quote 1.300** 0.601 * 6.102 1.830** 1.024** 2.597 0.969** 0.761 ** -9.845 
(0.430) (0.335) (12.290) (0.385) (0.335) (14.454) (0.267) (0.211) (10.336) 
Lag Futures -0.907** -1.003** -0.255 
(0.396) (0.289) (0.228) 
Lag Cash -0.284 -0.435 -0.044 
(0.372) (0.302) (0.217) 
Lag Yield -0.037 -0.091 -0.172 
(0.316) (0.310) (0.271) 
Trend 2.299* 2.149* 1.843 
(1.123) (1.111) (1.035) 
A-squared 0.416 0.223 0.269 0.637 0.437 0.256 0.505 0.516 0.306 
V matrix 0.231 0.196 -3.934 0.144 0.117 -2.818 0.196 0.141 -1.957 
0.196 0.213 -3.766 0.117 0.154 -3.087 0.141 0.133 -1.552 
-3.934 -3.766 314.435 -2.818 -3.087 320.035 -1.957 -1.552 298.339 
System Weighted 
A-squared: 0.292 0.419 0.334 
Deg. of Freedom: 15 15 15 
Standard Errors are in parentheses. 
* Significant at the .1 o level. 
** Significant at the .05 level. 
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Table B.20 Estimated Parameters of Conditional Mean Equations for Charles Mix County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1 .504*" 1.113 59.632 0.273 0.268 82.830* 0.657 0.160 77.501 ** 
(0.658) (0.641) (42.509) (0.644) (0.663) (45.087) (0.724) (0.610) (31.219) 
Futures Quote 1.300** 0.601* -3.506 1.830** 1.024** -10.242 0.969** 0.761 ** -9.848 
(0.430) (0.335) (10.417) (0.385) (0.335) (11.905) (0.267) (0.211) (8.662) 
Lag Futures -0.907** -1.003** -0.255 
(0.396) (0.289) (0.228) 
Lag Cash -0.284 -0.435 -0.044 
(0.372) (0.302) (0.217) 
Lag Yield -0.072 -0.139 -0.063 
(0.335) (0.320) (0.284) 
Trend 2.103* 2.026* 1.962* 
(1.084) (1.052) (1.033) 
A-squared 0.416 0.223 0.357 0.637 0.437 0.388 0.505 0.516 0.414 
V matrix 0.231 0.196 -3.629 0.144 0.117 -1.825 0.196 0.141 -3.087 
0.196 0.213 -3.522 0.117 0.154 -2.231 0.141 0.133 -2.438 
-3.629 -3.522 236.146 -1.825 -2.231 224.528 -3.087 -2.438 215.195 
System Weighted 
A-squared: 0.298 0.403 0.374 
of Freedom: 15 15 
Standard Errors are in parentheses. 
* Significant at the .1 o level. 
** Significant at the .05 level. 
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Table B.21 Estimated Parameters of Conditional Mean Equations for Clay County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.504** 1.113 50.705 0.273 0.268 85.481 0.657 0.160 148.334** 
(0.658) (0.641) (55.611) (0.644) (0.663) (59.414) (0.724) (0.610) (41.971) 
Futures Quote 1.300** 0.601 * 10.877 1.830** 1.024** 1.990 0.969** 0.761** -17.336 
(0.430) (0.335) (13.142) (0.385) (0.335) (15.503) (0.267) (0.211) (11.100) 
Lag Futures -0.907** -1.003** -0.255 
(0.396) (0.289) {0.228) 
Lag Cash -0.284 -0.435 -0.044 
(0.372) (0.302) (0.217) 
Lag Yield -0.131 -0.223 -0.295 
(0.298) (0.293} (0.256} 
Trend 2.522* 2.162 1.648 
(1.277) (1.295) (1.035} 
A-squared 0.416 0.223 0.248 0.637 0.437 0.206 0.505 0.516 0.339 
V matrix 0.231 0.196 -6.215 0.144 0.117 -3.683 0.196 0.141 -2.060 
0.196 0.213 -6.650 0.117 0.154 -5.281 0.141 0.133 -2.635 
-6.215 -6.650 401.252 -3.683 -5.281 423.575 -2.060 -2.635 352.501 
System Weighted 
R-squared: 0.374 0.431 0.342 
Deg. of Freedom: 15 15 15 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.22 Estimated Parameters of Conditional Mean Equations for Douglas County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Yield Price Price Yield 
Intercept 1.504** 1.113 52.181 0.273 0.268 61.782 0.657 0.160 65.030* 
(0.658) (0.641) (42.938) (0.644) (0.663) (48.257) (0.724) (0.61 O} (35.107} 
Futures Quote 1.300** 0.601 * -1.477 1.830** 1.024** -4.387 0.969** 0.761** -5.921 
(0.430) (0.335) (11.359) (0.385} (0.335) (13.533) (0.267) (0.211} (10.330) 
Lag Futures -0.907** -1.003"" -0.255 
(0.396) (0.289} (0.228) 
Lag Cash -0.284 -0.435 -0.044 
(0.372) (0.302) (0.217) 
Lag Yield -0.137 -0.157 -0.134 
(0.305) (0.304) (0.283) 
Trend 1.862 1.797 1.751 
(1.166) (1.142} (1.108) 
A-squared 0.416 0.223 0.217 0.637 0.437 0.223 0.505 0.516 0.237 
V matrix 0.231 0.196 -3.349 0.144 0.117 -2.483 0.196 0.141 -2.968 
0.196 0.213 -2.604 0.117 0.154 -1.980 0.141 0.133 -1.890 
-3.349 -2.604 318.670 -2.483 -1.980 316.348 -2.968 -1.890 310.616 
System Weighted 
A-squared: 0.241 0.388 0.326 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.23 Estimated Parameters of Conditional Mean Equations for Hutchinson County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.504** 1.113 48.741 0.273 0.268 76.347 0.657 0.160 93.403** 
(0.658) (0.641) (54.467) (0.644) (0.663) (59.695) (0.724) (0.610) (41.473) 
Futures Quote 1.300** 0.601* 0.209 1.830** 1.024** -7.822 0.969** 0.761 ** -13.974 
(0.430) (0.335) (14.145) (0.385) (0.335) (16.533) (0.267) (0.211) (11.935) 
Lag Futures -0.907** -1.003** -0.255 
(0.396) (0.289) (0.228) 
Lag Cash -0.284 -0.435 -0.044 
(0.372) (0.302) (0.217) 
Lag Yield -0.044 -0.104 -0.094 
(0.303) (0.296) (0.261) 
Trend 2.024 1.780 1.643 
(1.347) (1.307) (1.198) 
R-squared 0.416 0.223 0.194 0.637 0.437 0.208 0.505 0.516 0.276 
V matrix 0.231 0.196 -4.362 0.144 0.117 -2.105 0.196 0.141 -2.473 
0.196 0.213 -4.463 0.117 0.154 -2.966 0.141 0.133 -2.339 
-4.362 -4.463 452.973 -2.105 -2.966 444.686 -2.473 -2.339 406.540 
System Weighted 
R-squared: 0.242 0.366 0.322 
Deg. of Freedom: 15 15 15 
Standard Errors are in parentheses. 
• Significant at the .10 level. 
•• Significant at the .05 level. 
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Table B.24 Estimated Parameters of Conditional Mean Equations for Lincoln County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.504** 1.113 50.408 0.273 0.268 89.150 0.657 0.160 158.614** 
(0.658) (0.641} (54.527} (0.644} (0.663} (56.381) (0.724) (0.610) -18.127 
Futures Quote 1.300** 0.601* 12.317 1.830** 1.024** 2.679 0.969** 0.761 ** (10.569} 
(0.430} (0.335) (12.776) (0.385) (0.335) (14.794) (0.267) (0.211) 
Lag Futures -0.907** -1.003** -0.255 
(0.396) (0.289) (0.228) 
Lag Cash -0.284 -0.435 -0.044 
(0.372) (0.302) (0.217) 
Lag Yield -0.211 -0.322 -0.422 
(0.285) (0.275) (0.240) 
Trend 2.814** 2.421* 1.885* 
(1.205) (1.233) (1.053} 
R-squared 0.416 0.223 0.329 0.637 0.437 0.279 0.505 0.516 0.419 
V matrix 0.231 0.196 -5.027 0.144 0.117 -2.373 0.196 0.141 -0.919 
0.196 0.213 -6.119 0.117 0.154 -4.647 0.141 0.133 -2.183 
-5.027 -6.119 361.818 -2.373 -4.647 388.778 -0.919 -2.183 313.090 
System Weighted 
R-squared: 0.418 0.456 0.416 
Deg. of Freedom: 15 15 15 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
70 
Table B.25 Estimated Parameters of Conditional Mean Equations for Turner County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.504** 1.113 100.832* 0.273 0.268 131.362** 0.657 0.160 148.431** 
(0.658) (0.641) (50.478) (0.644) (0.663) (49.554) (0.724) (0.610) (32.228) 
Futures Quote 1.300** 0.601* -2.552 1.830** 1.024** -11.491 0.969** 0.761 ** -18.246* 
(0.430) (0.335) (12.129) (0.385) (0.335) (13.138) (0.267) (0.211) (8.900) 
Lag Futures -0.907** -1.003** -0.255 
(0.396) (0.289) (0.228) 
Lag Cash -0.284 -0.435 -0.044 
(0.372) (0.302) (0.217) 
Lag Yield -0.498 -0.553* -0.522** 
(0.281) (0.254) (0.210) 
Trend 2.772** 2.539** 2.375** 
(1.118) (1.077) (0.930) 
R-squared 0.416 0.223 0.410 0.637 0.437 0.443 0.505 0.516 0.561 
V matrix 0.231 0.196 -4.870 0.144 0.117 -2.541 0.196 0.141 -2.061 
0.196 0.213 -5.461 0.117 0.154 -4.001 0.141 0.133 -2.547 
-4.870 -5.461 307.038 -2.541 -4.001 289.701 -2.061 -2.547 228.234 
System Weighted 
R-squared: 0.366 0.449 0.432 
Deg. of Freedom: 15 15 15 
Standard Errors are in parentheses. 
* Significant at the .1 o level. 
** Significant at the .05 level. 
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Table 8.26 Estimated Parameters of Conditional Mean Equations for Union County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.504** 1.113 49.252 0.273 0.268 75.358 0.657 0.160 144.945** 
(0.658) (0.641) (43.123) (0.644) (0.663) (48.313) (0.724) (0.610) (38.288) 
Futures Quote 1.300** 0.601 * 13.260 1.830** 1.024** 7.326 0.969** 0.761 ** -11.897 
(0.430) (0.335) (9.472) (0.385) (0.335) (11.738) (0.267) (0.211) (8.944) 
Lag Futures -0.907** -1.003** -0.255 
(0.396) (0.289) (0.228) 
Lag Cash -0.284 -0.435 -0.044 
(0.372) (0.302) (0.217) 
Lag Yield -0.169 -0.257 -0.406 
(0.257) (0.266) (0.247) 
Trend 3.404** 3.158** 2.777** 
(0.968) (1.019) (0.935) 
R-squared 0.416 0.223 0.512 0.637 0.437 0.450 0.505 0.516 0.505 
V matrix 0.231 0.196 -4.494 0.144 0.117 -2.684 0.196 0.141 -1.416 
0.196 0.213 -5.024 0.117 0.154 -4.088 0.141 0.133 -2.101 
-4.494 -5.024 212.426 -2.684 -4.088 239.346 -1.416 -2.101 215.363 
System Weighted 
R-squared: 0.552 0.542 0.447 
Deg. of Freedom: 15 15 15 
Standard Errors are in parentheses. 
Significant at the .1 O level. 
•• Significant at the .05 level. 
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Table B.27 Estimated Parameters of Conditional Mean Equations for Yankton County. 
Pre-Planting Time Planting Time Pollination Time 
Futures Cash Futures Cash Futures Cash 
Parameter Price Price Yield Price Price Yield Price Price Yield 
Intercept 1.504** 1.113 44.278 0.273 0.268 86.748 0.657 0.160 123.024** 
(0.658) (0.641) (56.272) (0.644) (0.663) (58.267) (0.724) (0.610) (36.639) 
Futures Quote 1.300** 0.601 * 4.500 1.830** 1.024** -6.803 0.969** 0.761 ** -18.606* 
(0.430) (0.335) (13.373) (0.385) (0.335) (15.098) (0.267) (0.211) (9.846) 
Lag Futures -0.907** -1.003** -0.255 
(0.396) (0.289) (0.228) 
Lag Cash -0.284 -0.435 -0.044 
(0.372) (0.302) (0.217) 
Lag Yield -0.017 -0.147 -0.178 
(0.335) (0.315) (0.251) 
Trend 2.299* 2.010 1.755 
(1.195) (1.177) (1.019) 
R-squared 0.416 0.223 0.259 0.637 0.437 0.264 0.505 0.516 0.424 
V matrix 0.231 0.196 -5.535 0.144 0.117 -2.781 0.196 0.141 -2.382 
0.196 0.213 -6.167 0.117 0.154 -4.502 0.141 0.133 -2.790 
-5.535 -6.167 348.728 -2.781 -4.502 346.161 -2.382 -2.790 271.284 
System Weighted 
R-squared: 0.340 0.408 0.359 
Deg. of Freedom: 15 15 15 
Standard Errors are in parentheses. 
* Significant at the .1 O level. 
** Significant at the .05 level. 
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Table B.28 Implied Risk Premiums for Varying Degrees of Risk Aversion 
in Eastern S.D. Counties. 
Maximum 
Value of Revenue Risk Aversion Coefficient 
Region/ Risk Aversion Coefficient 
County Coefficient of Variation 0 2 3 4 5 
.......... Implied Risk Premium as Percent of Average Revenue ........... 
NORTHEAST S.D.: 
Clark 13 23.1% 0.00% 2.68% 5.35% 8.03% 10.71% 13.38% 
Codington* 11 23.7% 0.00% 2.82% 5.63% 8.45% 11.27% 14.08% 
Day 11 25.9% 0.00% 3.35% 6.71% 10.06% 13.41% 16.77% 
Deuel 10 23.8% 0.00% 2.83% 5.66% 8.49% 11.32% 14.15% 
Grant 11 24.0% 0.00% 2.87% 5.75% 8.62% 11.49% 14.36% 
Hamlin 12 21.4% 0.00% 2.29% 4.58% 6.87% 9.15% 11.44% 
Marshall 11 23.1% 0.00% 2.67% 5.34% 8.01% 10.68% 13.35% 
Roberts 11 20.7% 0.00% 2.14% 4.27% 6.41% 8.54% 10.68% 
EAST CENTRAL S.D.: 
Brookings 12 21.1% 0.00% 2.22% 4.43% 6.65% 8.86% 11.08% 
Davison 9 27.0% 0.00% 3.65% 7.30% 10.96% 14.61% 18.26% 
Hanson 8 28.8% 0.00% 4.16% 8.31% 12.47% 16.63% 20.78% 
Kingsbury 13 20.7% 0.00% 2.15% 4.30% 6.45% 8.59% 10.74% 
Lake* 13 21.1% 0.00% 2.23% 4.47% 6.70% 8.93% 11.16% 
McCook 10 23.3% 0.00% 2.71% 5.42% 8.13% 10.84% 13.55% 
Miner 13 21.1% 0.00% 2.22% 4.44% 6.66% 8.87% 11.09% 
Minnehaha 11 17.9% 0.00% 1.60% 3.20% 4.79% 6.39% 7.99% 
Moody 14 21.4% 0.00% 2.28% 4.56% 6.84% 9.12% 11.40% 
Sanborn 9 24.1% 0.00% 2.90% 5.80% 8.70% 11.60% 14.50% 
SOUTHEAST S.D.: 
Bon Homme 11 28.7% 0.00% 4.12% 8.24% 12.36% 16.48% 20.60% 
Charles Mix 13 23.5% 0.00% 2.76% 5.53% 8.29% 11.05% 13.82% 
Clay 12 20.3% 0.00% 2.06% 4.11% 6.17% 8.23% 10.28% 
Douglas 11 28.9% 0.00% 4.17% 8.34% 12.51% 16.68% 20.85% 
Hutchinson* 10 28.2% 0.00% 3.96% 7.93% 11.89% 15.85% 19.82% 
Lincoln 13 22.0% 0.00% 2.42% 4.83% 7.25% 9.66% 12.08% 
Turner 12 19.8% 0.00% 1.96% 3.91% 5.87% 7.82% 9.78% 
Union 18 20.4% 0.00% 2.07% 4.15% 6.22% 8.29% 10.36% 
Yankton 11 20.8% 0.00% 2.16% 4.32% 6.49% 8.65% 10.81% 
• Cash price source for the region. 
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Table B.29 Selected Parameter Values Used in the Computation of Pre-planting Time 
Optimal Hedge Ratios for Eastern S.D. Counties. 
Futures Cash Futures Futures Cash Cash Yield 
Region/ Price Price Yield &Cash &Yield &Yield Coefficient Coefficient 
County Variance Variance Variance Correlation Correlation Correlation of Variation of Variation 
NORTHEAST S.D.: 
Clark 0.442 0.434 16.311 0.868 -0.397 -0.501 20.60 25.80 
Codington* 0.442 0.434 19.798 0.868 -0.361 -0.541 20.60 28.52 
Day 0.442 0.434 17.679 0.868 -0.310 -0.453 20.60 28.54 
Deuel 0.442 0.434 21.175 0.868 -0.503 -0.676 20.60 28.86 
Grant 0.442 0.434 20.404 0.868 -0.458 -0.615 20.60 27.31 
Hamlin 0.442 0.434 19.471 0.868 -0.471 -0.593 20.60 26.05 
Marshall 0.442 0.434 18.795 0.868 -0.410 -0.586 20.60 27.08 
Roberts 0.442 0.434 18.840 0.868 -0.564 -0.776 20.60 25.57 
EAST CENTRAL S.D.: 
Brookings 0.483 0.497 18.623 0.958 -0.544 -0.609 23.82 22.31 
Davison 0.483 0.497 19.553 0.958 -0.517 -0.514 23.82 30.56 
Hanson 0.483 0.497 22.206 0.958 -0.609 -0.597 23.82 34.42 
Kingsbury 0.483 0.497 16.031 0.958 -0.542 -0.531 23.82 21.17 
Lake* 0.483 0.497 18.333 0.958 -0.565 -0.529 23.82 21.76 
McCook 0.483 0.497 19.775 0.958 -0.601 -0.602 23.82 26.94 
Miner 0.483 0.497 14.448 0.958 -0.509 -0.473 23.82 21.65 
Minnehaha 0.483 0.497 19.203 0.958 -0.656 -0.710 23.82 21.44 
Moody 0.483 0.497 18.601 0.958 -0.519 -0.530 23.82 19.82 
Sanborn 0.483 0.497 17.001 0.958 -0.609 -0.637 23.82 28.60 
SOUTHEAST S.D.: 
Bon Homme 0.481 0.461 17.732 0.886 -0.461 -0.460 22.00 27.06 
Charles Mix 0.481 0.461 15.367 0.886 -0.491 -0.497 22.00 23.36 
Clay 0.481 0.461 20.031 0.886 -0.645 -0.720 22.00 22.00 
Douglas 0.481 0.461 17.851 0.886 -0.390 -0.316 22.00 30.72 
Hutchinson* 0.481 0.461 21.283 0.886 -0.426 -0.455 22.00 32.43 
Lincoln 0.481 0.461 19.022 0.886 -0.550 -0.698 22.00 21.08 
Turner 0.481 0.461 17.522 0.886 -0.578 -0.676 22.00 21.83 
Union 0.481 0.461 14.575 0.886 -0.641 -0.747 22.00 14.66 
Yankton 0.481 0.461 18.674 0.886 -0.616 -0.716 22.00 24.39 
* Cash price source for the region. 
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Table B.30 Selected Parameter Values Used in the Computation of Planting Time 
Optimal Hedge Ratios for Eastern S.D. Counties. 
Futures Cash Futures Futures Cash Cash Yield 
Region/ Price Price Yield &Cash &Yield &Yield Coefficient Coefficient 
County Variance Variance Variance Correlation Correlation Correlation of Variation of Variation 
NORTHEAST S.D.: 
Clark 0.378 0.378 15.607 0.765 -0.235 -0.408 17.94 24.68 
Codington* 0.378 0.378 19.507 0.765 -0.206 -0.490 17.94 28.10 
Day 0.378 0.378 17.803 0.765 -0.108 -0.361 17.94 28.59 
Deuel 0.378 0.378 20.932 0.765 -0.369 -0.643 17.94 28.52 
Grant 0.378 0.378 20.203 0.765 -0.281 -0.553 17.94 27.04 
Hamlin 0.378 0.378 19.115 0.765 -0.338 -0.541 17.94 25.57 
Marshall 0.378 0.378 18.643 0.765 -0.198 -0.522 17.94 26.86 
Roberts 0.378 0.378 18.432 0.765 -0.404 -0.742 17.94 25.02 
EAST CENTRAL S.D.: 
Brookings 0.345 0.375 18.311 0.909 -0.425 -0.618 17.97 21.94 
Davison 0.345 0.375 19.255 0.909 -0.340 -0.384 17.97 30.09 
Hanson 0.345 0.375 21.861 0.909 -0.443 -0.493 17.97 33.89 
Kingsbury 0.345 0.375 15.097 0.909 -0.414 -0.453 17.97 19.93 
Lake* 0.345 0.375 16.951 0.909 -0.456 -0.453 17.97 20.12 
McCook 0.345 0.375 19.255 0.909 -0.447 -0.500 17.97 26.23 
Miner 0.345 0.375 13.368 0.909 -0.458 -0.442 17.97 20.03 
Minnehaha 0.345 0.375 17.899 0.909 -0.464 -0.588 17.97 19.99 
Moody 0.345 0.375 18.343 0.909 -0.428 -0.491 17.97 19.54 
Sanborn 0.345 0.375 16.062 0.909 -0.353 -0.448 17.97 27.02 
SOUTHEAST S.D.: 
Bon Homme 0.379 0.393 17.890 0.783 -0.415 -0.439 18.73 27.30 
Charles Mix 0.379 0.393 14.984 0.783 -0.321 -0.379 18.73 22.78 
Clay 0.379 0.393 20.581 0.783 -0.472 -0.653 18.73 22.61 
Douglas 0.379 0.393 17.786 0.783 -0.368 -0.283 18.73 30.61 
Hutchinson* 0.379 0.393 21.088 0.783 -0.263 -0.358 18.73 32.13 
Lincoln 0.379 0.393 19.717 0.783 -0.317 -0.600 18.73 21.85 
Turner 0.379 0.393 17.021 0.783 -0.393 -0.599 18.73 21.20 
Union 0.379 0.393 15.471 0.783 -0.457 -0.673 18.73 15.57 
Yankton 0.379 0.393 18.605 0.783 -0.394 -0.616 18.73 24.30 
* Cash price source for the region. 
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Table B.31 Selected Parameter Values Used in the Computation of Polination Time 
Optimal Hedge Ratios for Eastern S.D. Counties. 
Futures Cash Futures Futures Cash Cash Yield 
Region/ Price Price Yield &Cash &Yield &Yield Coefficient Coefficient 
County Variance Variance Variance Correlation Correlation Correlation of Variation of Variation 
NORTHEAST S.D.: 
Clark 0.430 0.344 12.838 0.870 -0.184 -0.204 16.32 20.30 
Codington* 0.430 0.344 17.629 0.870 -0.132 -0.291 16.32 25.40 
Day 0.430 0.344 15.350 0.870 -0.013 -0.114 16.32 24.65 
Deuel 0.430 0.344 18.107 0.870 -0.265 -0.429 16.32 24.67 
Grant 0.430 0.344 17.141 0.870 -0.169 -0.320 16.32 22.95 
Hamlin 0.430 0.344 17.537 0.870 -0.335 -0.424 16.32 23.46 
Marshall 0.430 0.344 16.685 0.870 -0.181 -0.377 16.32 24.04 
Roberts 0.430 0.344 15.318 0.870 -0.404 -0.619 16.32 20.79 
EAST CENTRAL S.D.: 
Brookings 0.414 0.366 16.428 0.962 -0.282 -0.314 17.57 19.68 
Davison 0.414 0.366 17.640 0.962 -0.248 -0.206 17.57 27.57 
Hanson 0.414 0.366 19.710 0.962 -0.264 -0.215 17.57 30.55 
Kingsbury 0.414 0.366 14.920 0.962 -0.431 -0.352 17.57 19.70 
Lake* 0.414 0.366 17.437 0.962 -0.493 -0.438 17.57 20.70 
McCook 0.414 0.366 17.116 0.962 -0.311 -0.267 17.57 23.32 
Miner 0.414 0.366 12.999 0.962 -0.444 -0.352 17.57 19.48 
Minnehaha 0.414 0.366 13.783 0.962 -0.403 -0.375 17.57 15.39 
Moody 0.414 0.366 17.545 0.962 -0.337 -0.324 17.57 18.69 
Sanborn 0.414 0.366 12.743 0.962 -0.200 -0.177 17.57 21.43 
SOUTHEAST S.D.: 
Bon Homme 0.443 0.364 17.272 0.876 -0.256 -0.247 17.37 26.36 
Charles Mix 0.443 0.364 14.670 0.876 -0.475 -0.456 17.37 22.30 
Clay 0.443 0.364 18.775 0.876 -0.248 -0.385 17.37 20.62 
Douglas 0.443 0.364 17.624 0.876 -0.380 -0.295 17.37 30.33 
Hutchinson* 0.443 0.364 20.163 0.876 -0.277 -0.318 17.37 30.73 
Lincoln 0.443 0.364 17.694 0.876 -0.117 -0.339 17.37 19.61 
Turner 0.443 0.364 15.107 0.876 -0.308 -0.463 17.37 18.82 
Union 0.443 0.364 14.675 0.876 -0.218 -0.393 17.37 14.77 
Yankton 0.443 0.364 16.471 0.876 -0.327 -0.465 17.37 21.51 
* Cash price source for the region. 
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Table B.32 Pre-planting Time Optimal Hedge Ratios at Varying Degrees 
of Risk Aversion for Eastern S.D. Counties. 
Risk Aversion Coefficient 
Region/ Storage 
County Hedge 0 2 3 4 5 
NORTHEAST S.D.: 
Clark 0.853 0.365 0.335 0.305 0.273 0.238 0.200 
Codington* 0.853 0.363 0.323 0.280 0.231 0.174 0.105 
Day 0.853 0.434 0.356 0.297 0.250 0.244 0.180 
Deuel 0.853 0.161 0.122 0.078 0.026 -0.039 -0.122 
Grant 0.853 0.257 0.225 0.189 0.149 0.102 0.045 
Hamlin 0.853 0.268 0.240 0.210 0.178 0.142 0.101 
Marshall 0.853 0.324 0.292 0.257 0.218 0.173 0.118 
Roberts 0.853 0.165 0.143 0.118 0.068 0.051 0.003 
EAST CENTRAL S.D.: 
Brookings 0.986 0.462 0.452 0.444 0.438 0.433 0.430 
Davison 0.986 0.303 0.252 0.202 0.150 0.095 0.035 
Hanson 0.986 0.081 0,015 -0.053 -0.128 -0.214 -0.317 
Kingsbury 0.986 0.491 0.477 0.466 0.456 0.449 0.443 
Lake* 0.986 0.455 0.439 0.425 0.413 0.403 0.394 
McCook 0.986 0.287 0.258 0.230 0.201 0.172 0.142 
Miner 0.986 0.511 0.491 0.475 0.460 0.448 0.438 
Minnehaha 0.986 0.378 0.375 0.374 0.374 0.377 0.382 
Moody 0.986 0.542 0.533 0.527 0.522 0.519 0.519 
Sanborn 0.986 0.234 0.199 0.164 0.126 0.084 0.035 
SOUTHEAST S.D.: 
Bon Homme 0.849 0.305 0.272 0.239 0.206 0.173 0.137 
Charles Mix 0.849 0.349 0.331 0.313 0.296 0.279 0.262 
Clay 0.849 0.231 0.224 0.218 0.213 0.207 0.202 
Douglas 0.849 0.327 0.272 0.220 0.169 0.118 0.064 
Hutchinson* 0.849 0.247 0.189 0.129 0.065 -0.008 -0.094 
Lincoln 0.849 0.345 0.340 0.336 0.334 0.331 0.330 
Turner 0.849 0.300 0.292 0.285 0.279 0.273 0.267 
Union 0.849 0.440 0.449 0.460 0.472 0.487 0.503 
Yankton 0.849 0.194 0.180 0.165 0.148 0.130 0.109 
" Cash price source for the region. 
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Table B.33 Planting Time Optimal Hedge Ratios at Varying Degrees 
of Risk Aversion for Eastern S.D. Counties. 
Risk Aversion Coefficient 
Region/ Storage 
County Hedge 0 2 3 4 5 
NORTHEAST S.D.: 
Clark 0.766 0.443 0.413 0.383 0.352 0.319 0.284 
Codington* 0.766 0.443 0.404 0.361 0.313 0.258 0.195 
Day 0.766 0.594 0.549 0.503 0.452 0.397 0.335 
Deuel 0.766 0.178 0.138 ·0.092 0.039 -0.024 -0.102 
Grant 0.766 0.341 0.307 0.269 0.226 0.178 0.121 
Hamlin 0.766 0.283 0.254 0.223 0.188 0.151 0.108 
Marshall 0.766 0.469 0.436 0.399 0.358 0.311 0.257 
Roberts 0.766 0.201 0.177 0.149 0.116 0.077 0.030 
EAST CENTRAL S.D.: 
Brookings 0.989 0.424 0.404 0.383 0.361 0.336 0.308 
Davison 0.989 0.389 0.303 0.235 0.163 0.087 0.003 
Hanson 0.989 0.080 -0.006 -0.098 -0.200 -0.317 -0.454 
Kingsbury 0.989 0.489 0.470 0.451 0.433 0.415 0.397 
Lake* 0.989 0.433 0.413 0.394 0.375 0.356 0.338 
McCook 0.989 0.279 0.237 0.193 0.147 0.098 0.045 
Miner 0.989 0.434 0.414 0.394 0.375 0.357 0.339 
Minnehaha 0.989 0.428 0.413 0.398 0.384 0.368 0.352 
Moody 0.989 0.483 0.466 0.450 0.434 0.418 0.403 
Sanborn 0.989 0.412 0.364 0.314 0.261 0.204 0.141 
SOUTHEAST S.D.: 
Bon Homme 0.810 0.184 0.147 0.109 0.069 0.026 -0.021 
Charles Mix 0.810 0.407 0.383 0.359 0.336 0.312 0.288 
Clay 0.810 0.222 0.205 0.188 0.169 0.148 0.125 
Douglas 0.810 0.188 0.135 0.081 0.027 -0.029 -0.089 
Hutchinson* 0.810 0.343 0.280 0.214 0.143 0.065 -0.025 
Lincoln 0.810 0.428 0.412 0.397 0.380 0.362 0.342 
Turner 0.810 0.350 0.336 0.323 0.308 0.293 0.277 
Union 0.810 0.417 0.419 0.421 0.423 0.427 0.431 
Yankton 0.810 0.282 0.259 0.234 0.206 0.175 0.140 
* Cash price source for the region. 
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Table 8.34 Polination Time Optimal Hedge Ratios at Varying Degrees 
of Risk Aversion for Eastern S.D. Counties. 
Risk Aversion Coefficient 
Region/ Storage 
County Hedge 0 2 3 4 5 
NORTHEAST S.D.: 
Clark 0.697 0.513 0.491 0.470 0.449 0.429 0.409 
Codington* 0.697 0.532 0.499 0.466 0.431 0.395 0.356 
Day 0.697 0.681 0.645 0.610 0.575 0.540 0.505 
Deuel 0.697 0.376 0.348 0.318 0.288 0.255 0.219 
Grant 0.697 0.506 0.481 0.456 0.430 0.403 0.376 
Hamlin 0.697 0.311 0.286 0.261 0.235 0.208 0.180 
Marshall 0.697 0.484 0.457 0.430 0.401 0.371 0.338 
Roberts 0.697 0.284 0.271 0.256 0.241 0.224 0.205 
EAST CENTRAL S.D.: 
Brookings 0.852 0.573 0.552 0.532 0.512 0.494 0.475 
Davison 0.852 0.507 0.452 0.399 0.349 0.300 0.252 
Hanson 0.852 0.448 0.379 0.314 0.252 0.190 0.129 
Kingsbury 0.852 0.424 0.401 0.380 0.360 0.341 0.324 
Lake* 0.852 0.337 0.316 0.295 0.275 0.256 0.238 
McCook 0.852 0.486 0.450 0.415 0.382 0.351 0.320 
Miner 0.852 0.416 0.394 0.373 0.354 0.336 0.319 
Minnehaha 0.852 0.539 0.528 0.518 0.509 0.500 0.492 
Moody 0.852 0.534 0.515 0.496 0.479 0.462 0.446 
Sanborn 0.852 0.635 0.603 0.572 0.542 0.514 0.487 
SOUTHEAST S.D.: 
Bon Homme 0.720 0.401 0.382 0.324 0.286 0.248 0.210 
Charles Mix 0.720 0.219 0.199 0.179 0.160 0.140 0.120 
Clay 0.720 0.478 0.461 0.444 0.427 0.410 0.392 
Douglas 0.720 0.174 0.124 0.076 0.027 -0.022 -0.073 
Hutchinson* 0.720 0.317 0.264 0.210 0.153 0.094 0.029 
Lincoln 0.720 0.611 0.597 0.563 0.569 0.555 0.541 
Turner 0.720 0.446 0.435 0.424 0.413 0.402 0.391 
Union 0.720 0.568 0.563 0.559 0.555 0.552 0.549 
Yankton 0.720 0.388 0.370 0.352 0.334 0.315 0.295 
* Cash price source for the region. 
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